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FOREWORD 

The Department of Science and Technology set up an Expert Group on Housing and 
Construction Technology in 1972. This Group carried out in depth studies jn various 
areas of civil engineering and construction practices i ollowed in the country. During the 
preparation of the Fifth Five-Year Plan in 1975, the Group was assigned the task of 
producing a Science and Technology Plan for research, development and extension work 
in the sector of housing and construction technology. As a result of this and on the 
recommendation of the Department of Science and Technology, the Planning 
Commission approved the following two projects which are assigned to the Bureau of 
Indian Standards (BIS): 

a) Project B-7 ~ Development Programme on Code Implementation for Building and 
Civil Engineering Construction; and 

b) Project B-8 - Typification of Industrial Structures. 

BIS has set up a special conmiittee (SCIP) consisting of experts to advise and monitor 
the execution of these projects. A Working Group under SCIP oversees the work of 
Project B-8. 

In a developing country like India, the capital outlay xmder each Five-Year Plan 
towards setting up of industries and consequently construction of industrial buildings is 
very high. It is, therefore, necessary that the various parameters of industrial buildings be 
standardized on broad norms so that it will be feadble to easily adopt prefabricated 
members, particularly where repetitive structiires could be used. 

The standardization of parameters for industries by itself will be, no doubt, a difficult 
task as it will not be possible to specify the requirements of each industry. The layout 
including height will vary from industry to industry^ for it depends on the process of 
manufacture arid end products. However, a little more detailed analysis of the 
requirements indicated that the problems may not J)e as difficult as it appears. Although 
it would not be possible to specify any constraint on the parameters, a broad norm can be 
given within which most industries could be accottmiodated. 

The object of the Project B-8 is to typify at national level the common forms of 
industrial structures used in light and medium engineering industries, warehouses, 
workshops and process industries, and to obtain economical designs under these 
conditions. Even if an industrial complex is classified as heavy industry, it need not 
necessarily mean that all the industrial structures coming within the complex should be 
heavy industrial structures and that many structures could be from the typified design. 

The main objective of typification of industrial structures is to reduce the variety to 
the minimum and provide standard prefabricated designs so that the structures could be 
easily mass produced and made available to the user almost off the shelf. In doing so, 
there will be tremendous saving in time in putting up an industry into production and 
hence increased production. This would indirectly increase the overall economy to the 
country. This would also help in the orderly use of scarce materials like steel and 
cement. This would be of immense use to structural engineers as weO, since it would 
relieve them to a large extent from the routine and repetitive calculations. Thus the 
engineer's time could be used to look at more iimovative and economical alternatives. 

The project on typification of industrial structures involved the following three main 
tasks prior to preparation of typified designs: 

a) Task I - Survey and classification of industrial structures into different types; 

b) Task II " Identification of industrial structures repeated a large number of times 

in the country, which are amenable for typification from the classified 
list prepared during task I; and 



c) Task III - Specifying the elements of the industrial structures to be typified taking 
into consideration a number of parameters, such as structures with 
cranes and without cranes, span length, height, support conditions, 
slope of roof, wind and earthquake forces, spacing, field and shop 
connections, material (steel, reinforced concrete), etc. 

The data regarding physical parameters like span, spacing, roof slope, column height, 
crane loading, etc, of existing structures has been obtained from several public sector 
enterprises through Biireau of Public Enterprises (BPE). Some information from private 
industries has also been collected by BIS. 

The typified design for the following types of industrial structures in steel and 
reinforced concrete is envisaged to be brought out based on appropriate Indian 
Standards: 

a) Steel Structures 

1) Structures with steel roof trusses (with and without cranes) 

2) Structures with steel kneebraced trusses (without cranes) 

3) Structures with steel portal frames (without cranes) 

4) Structures with steel portal frames (with cranes) 

5) Structures with steel latice frames (without cranes) 

b) Reinforced Concrete Structures 

1) Structures with RCC roof trusses (with and without cranes) 

2) Structures with RCC portal frames (without cranes) 

3) Structures with RCC portal frames (with cranes) 

In each case of structures with cranes, the maximum capacity of crane considered is 
limited to 20 tonnes, normal range in light industries. 

This Handbook deals with typification of structures with RCC portal frames (without 
cranes). Typification includes analysis and design of RCC portal frames. The portal frame 
has been analyzed and designed for vertical and lateral loads (wind and earthquake forces) 
using the moment resisting portal frame action, with pinned^ and fixed support 
alternatives. Adequate wind bracing along the length of the building should be provided 
to withstand the wind on end gable and drag force on the roof and walls. Since the design 
for this depends upon the length of the building, locations of the expansion joint, etc, the 
typified design of these bracings is not given in the Handbook. However, an illiistrative 
example of bracing design has been included. 

Some of the points to be noted regarding analysis and design of these structures are as 
follows:' 

a) The typified designs have been given for the following parameters: 

Span lengths (metres) = 9, 1 2, 1 8, 24 and 30 

Spacing of frames (metres) = 6.0 and 12.0 

Roof slopes = 1 in 3, 1 in 4 and 1 in 5 
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Wind zones = I, II and III 

Earthquake zones = I, II, III, IV and V 

Type of support = Fixed and hinged 

The column height specified above includes 0.5 m length of column which is em- 
bedded below ground level, 

b) The analysis of portal frames has been made using a computer programme based on 
the stiffness method of analysis. 

c) The internal pressure/suction specified in 18:875-1964 for buildings with normal 
permeability (±0,2) has been considered in design. 

d) The structural design of RCC sections is based on 18:456-1978. Since the designs 
presented in the Handbook could be used either for a cast in-situ construction or 
for a precast construction, therefore M 25 concrete has been used for the design of 
all portal frames, and 6.0 m span RCC purlins and cladding rimners. The 12.0 m 
span prestressed concrete purlins and cladding ruimers are designed using M 40 
conaete. 

e) For portal frames, of both fixed and hinged support, prismatic rafter sections are 
adopted. Prismatic column sections are adopted for portal frames with fixed 
support and non-prismatic column sections are adopted for portal frames with 
hinged base. 

f) To facilitate prefabricated construction, the position of joints and the joint details 
have been included to illustrate the method of detailing. This should not be consi- 
dered as the only available method for detailing. 

g) The typified design results are given for purlins, cladding runners and frame 
members. Design of other elements, such as lugs to support the purlins, brackets to 
support cladding runners and eaves beams are also covered. Bracing and foundation 
designs have not been typified because of varying design parameters. However, a 
typical example of bracing design and footing design is included. 

h) A detailed design example in the design office format is given in the Handbook 
illustrating the use of analysis and design information presented. 

j) On the basis of typified designs for different spans, spacings, roof slopes, etc, some 
conclusions regarding the more economical designs is covered in the Handbook. 

k) The Handbook is intended to be used by qualified engineers only. 

This Handbook is based on the work done by Structural Engineering Laboratory, 
Department of Civil Engineering, Indian Institute of Technology (IIT), Madras. The 
draft handbook was circulated for review to Shri J. Durai Raj, New Delhi; University of 
Roorkee, Roorkee; National Projects Construction Corporation Limited, New Delhi; 
Engineer-in-Chiefs Branch, Army Headquarters, New Delhi; Gammon India Limited, 
Bombay; Association of Consulting Engineers (India), New Delhi; Tata Consulting 
Engineers, Bombay; Metallurgical and Engineering Consultants (India) Limited, Ranchi; 
National Industrial Development Corporation Limited, New Delhi; Research Designs & 
Standards Organization, Lucknow; S. B.Joshi and Company Limited, Bombay; Food 
Corporatioii of India, New Delhi; Engineers India Limited, New Delhi; National Hydro- 
electric Power Corporation Limited, New. Delhi; National Thermal Power Corporation, 
New Delhi; Western Railways, Bombay; Braithwaite and Company Limited, Calcutta; 
Tata Iron and Steel Company Limited, Jamshedpur; B.C. Shirke and Company, Pune; 
City and Industrial Development Corporation of Maharashtra Limited, Bombay; Stup 
Consultants Limited, Bombay; Bharat Heavy Electrical Limited, Ranipet; Housing and 
Urban Development Corporation Limited, New Delhi; Hindustan Steel Works 
Construction Limited, Calcutta; Hindustan Prefab Limited, New Delhi; Planning 
Commission, New Delhi; C.R.Narayana Rao Architects and Engineers, Madras; 
Engineering Construction Corporation Limited, Madras; Central Building Research 
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Institute (CSIR), Roorkee; Jessope & Company Limited, Calcutta; National Coimcil for 
Cement and Building Materials, New Delhi; Structural Engineering Research Centre 
(CSiR), Madras; Bureau of Public Enterprises, New Delhi; Central Public Works 
Department (CDO), New Delhi; M.N.Dastur and Company Private Limited, Calcutta; 
Bokaro Steel Limited, Bokaro; Housing and Urban Development Corporation Limited, 
Ne>y Delhi; and the views received have been taken into consideration while finalizing the 
Handbook. 



vui 



CONTENTS 

Page 

1. GENERAL 1 

2. ANALYSIS | 

3. DESIGN 3 

4. RESULTS OF PORTAL FRAMES : ANALYSIS AND DESIGN 4 

5. MISCELLANEOUS 5 

6. ILLUSTRATIVE DESIGN EXAMPLES 7 

7. ESTIMATION OF QUANTITIES OF CONCRETE/STEEL 26 

8. SUMMARY AND CONCLUSIONS 

9. REFERENCES 27 

10. TABLES 29 

11. FIGURES ' 181 



K^ 



SP43(S&T):1987 



1, GENERAL 

1.1 Introduction — Reinforced concrete portal frame 
is one of the structural systems that can be adopted 
for construction of industrial buildings. The resis- 
tance of vertical loads and to lateral loads (due to 
wind, earthquake, etc) in the transverse direction in 
such buildings is generally derived from the frame 
action, whereas the resistance to lateral loads in the 
longitudinal direction is provided by means of 
longitudinal column bracings in the end bays. 

Industrial sheds using reinforced concrete portal 
frame as the main load carrying system may be with 
or without cranes. The Handbook gives information 
only about portal frames without cranes but 
subjected to dead load, live load and wind load/ 
seismic load according to appropriate Indian 
Standards. 

The analysis and design results are given for purlins, 
cladding runners and frames for the following 
parametres: 

Span length (m) = 9.0, 12.0, 18.0, 24.0 and 

30.0 
Spacing of frames (m) = 6.0 and 1 2.0 
Roof slopes = 1 in 3, 1 in 4, and 1 in 5 

Roof covering = Asbestos cement sheet 

roofing 



Span Column Height 
(m) (m) i 

9=0 5,0,6.5 

12.0 5.0,6.5,9.5 
18.0 6.5,9.5,12.5 

24.0 9.5,12.5 

30.0 9.5,12.5 

* Combination is available. 



Number of Bays 



Wind zones 
Seism.ic zones 
Type of support 



= I, II and III 

= I, II, III, IV and V 

= Fixed and hinged 



The analysis and design results are presented for 
both fixed and hinged support conditions. The 
column height specified includes 0.5 m length of 
column wWch is embedded below ground level. 

1.2 Portal Frame Configuration - For portal frames, 
of both fixed type and hinged type, prismatic rafters 
are adopted . For frames with fixed support 
conaition, prismatic column members aie adopted 
and for frames with hinged base, non-prismatic 



column members are adopted. Purlins and cladding 
runners are assumed to be located at a maximum 
spacing of 1 .4 and 1 .7 m on the rafter and column 
members respectively. 

1.3 Terminology 



Bay 
Bracing 



Cladding 
Runners 

Columns 



Column 
height 

Purlins 

Roof Slopes 



Spacing of 
Frames 



Span 



The space between successive bents. 

Single or diagonal members which 
form a truss system with columns or 
rafters to provide stabiHty and resist 
horizontal load. 

Members carrying side sheeting and 
supported by columns. 

Members generally vertical which 
primarily resist axial load and bend- 
ing moment. 

The height of the columji from* top 
of the foundation to the junction of 
the centre lines of rafter and column. 

Members carrying roof sheeting and 
supported by rafters. 

The slope of the rafter with respect 
to the span length. It is obtained by 
dividing the rise of the portal frame 
by half the span length. 

The centre line distance of two ad- 
jacent portal frames in the longitudi- 
nal direction. 

The centre Une distance between the 
columns at top of the foundation in 
the transverse direction. 



2. ANALYSIS 

2.1 Loads — The purlins, cladding runners and portal 
frames are analyzed for dead load, Uve load and wind 
load, and subsequently checked for seismic load. 

2.1.1 Dead Load — The purlins, cladding runners 
and portal frames are designed for their self-weight 
according to IS:19911-1967.* 

2.1.2 Live Load — The purhnsand portal frames are 
designed for live loads according toIS:875-1964.t 
taken with appropriate reduction for roof slopes, 
whenever applicable. 

2.1 .3 Wind Load— The purlins, cladding runners and 
portal frames are designed for the three basic wind 
pressure zones given inTS:875-1964$The internal 

♦Since revised as IS:875 (Part 1) - 1987. 

t Since revised as IS:875 (Part 2) - 1987. 

*Since revised as IS:875 (Part 3) - 1987, 
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pressure/suction specified in IS : 875-1 964,* foi 
buildings with normal permeability (± O.lp} has been 
considered. Under each basic wind pressure, the 
following three different wind load conditions (see 
Drg. 142) have been analyzed: 

a) Wind perpendicular to the ridge with internal 
suction (H'JL 1) 

b) Wind perpendicular to the ridge with internal 
pressure (H'L 2) 

c) Wind tJarallel to the ridce with internal pressure 
(WL3) 

The basic wind pressure is reduced by 25 percent 
for the design of all members if the height of the 
building is less than 10.0 m and for columns alone if 
the height of 'the building is more than 10.0 m but 
less than 30.0 m. 

In the case of multi-bay portal frames, drag force 
due to wind on interior slopes has also been 
considered according to IS:875-1964.* 

Cladding and cladding fasteners sb^ be designed 
for increased wind pressure due to local effects 
according to IS:875-1964.* 

2.1.4 Seismic Load - Seismic load is generally not 
of significance for low rise buildings such as those 
considered in the Handbook. But a few cases of frames 
with the shortest spans and the shortest column 
height, and also of frames with the largest spans and 
the largest colunm height have been checked for 
seismic load effects. The seismic load characteristics 
and intensities in such cases are assumed as specified 
for different earthquake zones in IS:1893-1984. 

Snow load has not been considered for the 
typification. 

2.2 Analysis of Purlins - The maximum spacing of 
purlins is assumed to be 1.40 m centre-to^centre 
supporting asbestos cement sheets. Galvanized iron 
sheeting may be used in place oi AC sheeting without 
any modifications. However, in case of GI sheeting, 
if a larger spacing than 1 .40 m is to be adopted (as 
per recommendation of the manufacturers), the 
purlins will have to be suitably redesigned. The portal 
design will remain unaltered. 

Purlins are analyzed as simply supported beams 
subjected to biaxial moment due to dead load, live 
load and wind load/seismic load as described in 
2.1. 

First the bending moments due to the dead load 
(DL), live load (LL) and the wind loads (WL 1, 
WL 2, WL 3) are computed. For checking the 
permissible stresses at various service load stages of 
12 m prestressed concrete purlin, the load 
com^binations as shown below are considered: 

a) DL +LL 

b) DL +LLi-WLl 

c) DL-hLL -^WLl 

d) DL-^LL -^WLS 



For the purposes of design of both the reinforced 
concrete (RC) and prestressed concrete (PSC) purlins 
according to the limit state of collapse, the design 
forces in the appropriate planes are arrived at in 
accordance with IS:456-1978 and 18:1343-1980 for 
load com.birmtions shown below: 



a) 1.5DL+1.5LL 




b) 1.5 DL -^1.5 CnWLl 




c) 1.5Z)I+1.5£i,H^Z2 




d) l,5DL'^\,5CnWL3 




e)03DL-^l,5Cr,WLl 




0,9 DL +1,5 CnWL 2 




i)GSDL+l.5CnWL3 




h) l2DL+l2LL-^l2Cj^ 


WLl 


j) l2DL+\2LLi^l2C^ 


WL2 


k) 1.2Z)Z,+1.2IL + 1.2Cn 


WL3 



*Since revised as IS:875 (Part 3) - 1987. 



Where Q = 0.75 for m.em.bers of building whose 
heights are less than or equal to 10.0 m and for 
columns of buildings whose height is less than 30.0 m 
and C„ = 1 .0 for all other cases. 

2.3 Analysis of Cladding Runners — Cladding runners 
of span 6.0 m and 1 2.0 m span are analyzed as simply 
supported beams for the loads described in 2.1. The 
load combinations considered for evaluating the 
design bending moments at the service load stage and 
the limit state of collapse are as given in 2,2. 

2.4 Analysis of Portal Frames — All the portal frames 
are analyzed according to the principles of elastic 
theory for dead load, live load and wind load as 
desCTibed in 2.1. For simplifying the analysis, the 
loads are assumed to act at four intermediate points 
on the rafter and^at one intermediate point on the 
column. 

It is assumed that the frames are supported on an 
isolated footing. In the aise of isolated footing, the 
idealized support condition for the column can be 
fixed end condition or hinged end condition 
depending on the soil strata. If the isolated footing is 
resting on hard rock, it can be assumed as a fixed base 
because the rock will not deform, much to allow the 
rotation of the foundation, and if it is resting on 
normal soil, it can be assumed as hinged because due 
to the compressibility of the soil, the foundation can 
undergo a rotation relieving off the moment. In the 
case of the columns supported by a pile foundation, 
the base of the column should be assumed as fixed. 
Analysis has been carried out for both cases of 
support conditions, that is, fixed and hinged. 

The portal frames have been analyzed using a 
plane frame comtputer programmte whJch is based on 
stiffness method of analysis. Three degrees of 
freedom are assumed at each node. In this method, 
the structure coordinates are specified at all the nodal 
points including the supports. The number of forces 
at each node is equal to the possible degrees of 
freedom per node that are inputted. Then, the 
stiffness matrix of the structure is assembled and the 
boundary conditions are incorporated. The resulting 
simultaneous equations are solved for displacements, 
using which the member end actions are finally 
obtained. 



3. DESIGN 

3.1 Materials 

3.1.1 Concrete - Since the designs presented in the 
Handbook could be used either for a cast in-situ 
construction or for a precast construction, M25 
concrete is used for the design of all portal frames, 
and of 6.0 m span RC purlins and cladding runners. 
For the illustrative design of bracings in concrete, 
M25 concrete is used. The 12.0 m span PSC purlins 
and cladding runners are designed using M40 concrete 
which is the minimum grade prescribed for 
pretensioned prestressed concrete work. For the 
illustrative design of foundation, Ml 5 concrete is 
used. 

3.1.2 Steel - High yield strength deformed bars 
conforming to 18:1786-1985 are used as reinforce- 
ment in all RC members except in case of ties for 
purlins and cladding runners for which mild steel 
conforming to IS:432 (Part 1>1982 is used. The 
pretensioned prestressed conaete purlins and 
cladding runners of 12.0 m span are assumed to be 
prestressed using 3 ply, 3 mm diameter uncoated 
stress-relieved strands conforming to 18:6006-1983. 

3.2 Basic Criteria for Des^n 

3.2.1 Limit States of Collapse and Serviceability — 
Design of reinforced concrete or prestressed concrete 
structural members is carried out to satisfy the 
criteria laid down in 18:456-1978 and 18:1343-1980 
for safety against limit state of collapse, and limit 
states of cracking and deflection at working load 
stage, whenever available. In addition to the specific 
guidelines available in the respective Indian Standards 
for ensuring the required safety against limit state of 
collapse, both for reinforced concrete members and 
prestressed concrete members, the safety against 
cracking is assured in prestressed concrete members 
through the provision of limiting stresses under 
working load stage. 18:456-1978 has specific 
recommendations also for Hmiting deflections of 
simple flexural members like purlins and cladding 
runners. 

No specific recommendations exist at present in 
18:456-1978 for calculation of crack width or on 
lateral deflection of structural systems such as portal 
frames. Crack widths have been investigated based on 
the formulae of ACI 318-1983 and a value_ of 
height/325 has been adopted as the limiting 
deflection foi the lateral deflection of the portal 
frames when the deflections are calculated using the 
values of Young's modulus and effective moments 
of inertia as recommended in 18:456-1978. 

3.2.2 Choice of Preliminary Cross-Sectional Shape 
and Dimensions — In reinforced and prestressed 
concrete structures, the self -weight of the structural 
members contributes quite significantly to the total 
vertical load coming on to the structural members. 
Furthermore, in the design of statically indeter- 
minate structures like portal frames, the relative 
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dimensions of different structural components 
influence the analysis. Hence, considerable thought 
had to be given for the choice of cross-sectional 
shapes and dimensions. 

Hie purlins and cladding runners are supported 
and analyzed as simply supported members of 6 or 
12 m span. The cross-section shape chosen is either 
an angle section or a channel section because these 
are the most suitable ones for a member subjected to 
biaxial bending permitting at the same time easy 
fixing on to the lugs. 

For the main portal frames, a solid rectangular 
section has been chosen mainly from the considera- 
tions of ease of construction and partly from the 
considerations of stiffness against lateral loads. 
Particularly in the case of long span and relatively 
high portal frames, it has been observed that the 
imposed limit of height/325 on the lateral deflection 
governs the design rather than the strength. In case a 
user decides to adopt a section which is governed by 
only strength and not deflection, then the sections 
can be redesigned making use of the analysis tables 
given in the Ikndbook. 

t ' , '■ 

3.2.3 Load Combination Governing the Design — 
From amongst the large number of load combinations 
listed in 2.2, the governing load is that which gives 
the bending moment or that combination of bending 
moment and axial force which requires the maximum 
percentage of steel at the section under consideration. 
Thus, it is possible that designs of different sections 
are governed by different combinations of the 
possible loads. 

3.3 Deagn of the Purlins Cladding Runners - The 

purlins and the cladding runners can be of reinforced 
concrete, prestressed concrete or steel sections. In the 
Handbook, details of 6.0 m span RC purlins and 
cladding ruimers, and 12.0 m span prestressed 
concrete purlins and cladding ruimers are given. 
However, hot rolled angle or channel sections or cold 
formed Z-sections can also be used as purlins. 

3.3.1 Design of the 6.0 m Span RC Purlins and 
Cladding Runners - 6.0 m span RC purlins and clad- 
ding runners are designed by the limit state method 
according to 18:456-1978 for the governing bending 
moments and shear forces obtained from the analysis. 
It is found that the design is not very much 
influenced by the variation of the roof slope and 
wind load/seismic load. Hence, one common design 
is given for all the load cases described in 2.2. Effect 
of torsion is neglected as it is not significant. 



3.3.2 Design of the J 2,0 m Span^ Prestressed 
Concrete Purlins and Cladding Runners — The pre- 
stressed concrete purlins and cladding rurmers are 
designed for the bending moments and shear forces 
desCTibed in 2.2 according to 18:1343-1980. Since it 
is found that the design of the purUns and cladding 
ruimers is not very much influenced by the variation 
in roof slopes and the wind load/seismic load, only 
one common design is given. This is applicable for 
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frames with all slopes considered and for all wind 
zones/seismic zones. 

3.4 Design of the Portal Frames 

3.4.1 Strength Design — The critical sections of 
the principal rafter and the column of the portal 
frames are designed for all the load combinations 
given in 22. The effective length for strong axis 
buckUng under axial compression of the columns has 
been considered as 1 .5 times the actual columns 
he^t for fixed type of support and 2.25 times the 
actual length for hinged type of support according to 
the provisions of 18:456-1978. The effective length for 
weak axis buckhng of columns under axial 
compression has been considered as 0.75 times the 
height for fixed and hinged type of supports follow- 
ing the provisions of 18:8004962. The columns are 
designed for bending moment along minor axis also, 
wherever applicable. 

It is found that the design of the critical cross- 
sections of a portal frame is not very much 
influenced by the variation in slopes and wind/seismic 
loads. Hence, common designs are worked out which 
are applicable for all slopes and wind/seismic forces. 
With the critical cross-sectional details being common 
for all slopes, the influence of the slope has been 
incorporated while fixing the lengths of the rafters, 
location at which bars could be curtailed and other 
points related to reinforcement detailing. Normal 
clear cover according to 18:456-1978 is assumed in 
the design. In a particular case, if additional cover has 
to be provided due to aggressive environment, etc, 
then the column dimensions have to be increased to 
the extent of increase in the cover. In the des^n of 
the rafter, the effect of axial force is neglected as it is 
not significant. 

3.4.2 Deflection — As already mentioned, it is 
ensured that the lateral deflection at the top of 
the columns is less than 1/325 of height of the 
columns under the worst combination of all the 
vertical and lateral loads. It is significant to note here 
that a considerable portion of the lateral deflection at 
the top of the column is due to the action of vertical 
loads themselves. 

3.4.3 Crack Width - The maximum widths of the 
cracks in the portal frames are checked according to 
ACI-318-1983 and they are found to be within the 
permissible values. 



3.4.4 Special Considerations for Frames in Seismic 
Zones - As mentioned in 2.1.4, some of the frames 
with largest span and largest column height, as well as 
shortest span^nd shortest column height are analyzed 
for seismic forces. It is found that the seismic forces 
do not govern the strength design. However, the 
joints in the frames to be constructed in areas where 
seismic coefficient is 0.05 or more are to be so 
detailed that enough ductility is ensured according to 
18:4326-1976. These special joint details should be 
incorporated at the joints of the frames to be 
constructed in areas where seismic coefficient is 0.05 



or more even though the seismic load does not govern 
the design. 



4. RESULTS OF PORTAL FRAMES: ANALYSIS 
AND DESIGN 

4.0 The resuks of the extensive analysis and design 
work carried out for the large number of portal frame 
configurations as described in the earher clauses are 
presented in the form of detailed design drawings and 
tables. 

Whereas the detailed design drawings prepared can 
be straight away adopted for fabrication and erection, 
they are naturally strictly valid only for the definite 
set of assumptions like the material properties, 
section dimensions and other relevant data chosen as 
the basis for design. On the other hand, information 
given in the analysis tables about bending moments, 
shear forces and axial forces ^t critical sections will 
at times be useful to such of those designers who 
may, for vaUd reasons, like to adopt different 
materials, say M20 grade of concrete, for example, or 
deviate marginally from the section dimensions 
chosen. The values obtained for design bending 
moments, shear forces and axial forces in the present 
analysis should be appHcable quite closely for any 
frame of the same overall dimensions as loi\g as the 
areas and moments of inertia of the alternative 
sections chosen do not deviate too much from those 
adopted in the designs presented in the Handbook. 
In a large number of cases, such values will be of 
immense use at least in working out preliminary 
designs. Hence, information is presented in the form 
of design tables ^hich give the design bending 
moment, shear force and axial forces not only at all 
critical sections of the portal frames but also at the 
foundation level of each frame. 



4.1 Design Tables 

4.1.1 Portal Frames - Tables 1 to 140 give 
complete information about bending moments, shear 
forces and axial forces at all the critical sections for 
each of the 140 portal frames typified in the 
Handbook. All the values given for the critical 
sections of the portal frames are for the ultimate 
load stage. It may, however, be noted that the combi- 
nation of loadings governing the design of different 
critical sections may be different and hence the 
design bending moments, shear forces and axial forces 
given in each of the tables for each critical section 
may be from a different set of load combinations. 
This is appropriately accounted for while considering 
the governing load combinations. It needs to be 
emphasized here that the bending moments, shear 
forces and axial forces given in Tables 1 to 140 give 
the values from the basic analysis of the portal 
frames. Slenderness effects are not included in the 
values given in these tables. Hence, any designer who 
wishes to make use of the values given in these tables 
should be careful to take into account the additional 
slenderness effects, wherever applicable. 



4.1.2 Foundations — It is still common practice in 
our country to design the foundations based on the 
allowable soil pressure at working load stage. 
Therefore, the critical combinations of axial force, 
bending moment and shear force required for the 
design of foundations are given for the working load 
stage in the later part of each of the Tables i to 140. 

Here apin, it is to be noted that the data given in 
tht tables do not take into account the additional 
moments caused due to slenderness of colunms. 
Hence, while designing the foundation of the portal 
frames with the base of the colunm assumed as fixed, 
the additional m.om.ents due to colum.n slenderness, if 
any, should be taken into account. A typical design 
of foundation is given in 6.5. Design of foundations 
has, however, not been typitled in this Handhook 
since the soil conditions, which vary from site to site, 
would influence the design of foundation. Foundations 
supporting the frames may be designed using simple 
spread footings, pile foundations or caisson 
foundations depending upon the type of soil and type 
of support conditions assumed in analysis. The 
columji heights specified in LI gives the total hei^t 
of column from top of foundation to the junction of 
centre lines of rafter and columns. This includes 
0.5 m length which is assumed below ground level. 
However, if firm strata is not available at this depth 
and the foundations are to be carried deeper, then a 
pedestal can be constructed as indicated in 6.5.4. 

4.2 Design Drawings 

4.2.1 Drawings of Portal Frames - Drawings 1 to 
140 give detailed drawings of all the portal frames 
analyzed and designed as part of the typification 
programme. As mentioned earlier, the inifluenoe of 
the slope and wind zone on cross-sectional 
dimensions and reinforcement required at critical 
sections of the portal frame is only marginal. Hence, 
the same cross-sectional detailing can be adopted 
for all wind zones and the slopes considered, namely, 
1 in 3, 1 in 4 and 1 in 5. But the lengths of the rafter, 
the rise of the rafter at mid-span and other related 
geometrical quantities will be affected by the 
differences in geometry implied through the diffe- 
rences in slopes. Hence, each of the drawings 1 to 140 
also contains information about the geometrical 
dimensions required for each of the three different 
slopes considered. Drawing No. 141 shows the general 
arrangement of RC portal frames along with its related 
fixtures. 

Three different wind loading conditions have been 
considered in analysis as indicated in Drawing 
No. 142. 

Specific notes are given in the relevant drawings. 
General notes pertaining to all drawings are also given. 

The drawings are directly applicable for any cast 
in-situ construction planned with the assumed 
dimensions. For prefabricated construction, however, 
a few modifications are needed (see 5), 
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4.2.2 Drawings of Purlins and Cladding Runners — 
For each of the four structural members, namely, the 
6 m span RC purlin and cladding ruimer, the 12 m 
span PSC purlin, and the 12 m span PSC cladding 
riirmer, typical designs are worked out according to 
the guidelines already mentioned in the earlier clauses 
and the details are shown in the Drawing 143 and 144 
respectively. 

4,23 Drawing of Lugs - Details of concrete lugs 
required to support the purlins and bracket details of 
ckdding runners are sliown in Drawing No. 145 and 
146 respectively. The fixing details of purlins and 
cladding ruimers are also given in these drawings. 

The bracket details for supporting the rain water 
gutter along with details of external gutter and valley 
gutter are given in Drawing No. 147, 

4.2.4 Drawing of Eaves Beams — To give rigidity 
in longitudinal direction, eaves beams have been 
provided as shown in general arrangement drawing 
No. 141. The design of eaves beams has been 
typified both for 6.0 m. and 12.0 m spacing of portals. 
Separate details have been shown for precast and 
cast in-situ construction in Drawing No. 148. 

4.2.5 Ductility Requirements of Joints — It is 
found that the seismic forces do not govern the 
design of portal frames typified. However, the joints 
in the frames to be constructed in earthquake zones 
iV and V are to be so detailed as to ensure enough 
ductility according to 18:4326-1976. A typical joint 
detail is shown in Drawing No. 149, These joint 
details should be incorporated in the joints of the 
frames to be constructed in areas where seismic 
coefficient is 0.05 or more. 

5. MISCELLANEOUS DETAILS 

5.1 Construction of Portal Fnunes with Precast 
Elements Special Precautions — If in a prefabricated 
construction, the connection details are so dimen- 
sioned that the members joined at the joint develop 
their full moment and shear carrying capacity 
required, then the behaviour of a prefabricated 
structure after jointing is essentially the same as that 
of a cast in-situ structure. Hence, from the point of 
view of structural behaviour, a lot of thought should 
go into: 

a) determining the location of the joints between 
precast elements; and 

b) detailing of the joint at the chosen location. 

Incidentally, the decision on the location of the 
joints is influenced also by the lifting capacity of the 
crane available at site. The method of handling indi- 
vidual elements and the erection procedure also have 
to be taken into account in detailing of the reinforce- 
ments in individual elements. The frames given in 
Drawing No. 1 to 140 can be constructed also out of 
precast elements according to the procedure 
described below. 
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I 

5.2 Suggested Scheme of Casting and Erection - 

The frames are cast as segments as shown in Ehrawing 
No. 150. The segm.ents are cast flat on the ground. 
They are lifted in horizontal position using the points 
for transportation shown in Drawing No. 1 50. 
Schematic details of different types of fixtures used 
for handling precast members are given in Drawing 
No, 151. Then the columns are tilted, erected, aligned 
and laterally braced. Temporary bracings and other 
such precautions should be taken, as found necessary 
during erection. The columns are erected using the 
holes provided for erection as shown in Drawing 
No. 150. The distances marked as a and h in Drawing 
No. 150 are given in Table 141. The typical details 
of the connection between precast colunms and 
foundations in the wise of fixed bases and hinged 
bases are shown in Drawing No. 152 for the typical 
design worked out in 6.5.2 and 6.5.3.2. Of course, 
any other suitable details can also be adopted 
depending on the site conditions. Next, the rafter is 
erected in the vertical position using the holes 
provided for erection. The tie member shall be 
suitably tightened before lifting so that there are no 
erection stresses induced in the rafter. After 
aligning, the joints are made. It is always desirable to 
provide the joints in the rafter at the points of contra- 
flexure. But these points will get shifted depending 
on the loading condition. Hence, it is not possible to 
fix a permanent point of contraflexure. So there can 
be some bending moments in the joints. Hence, 
it is ad'yisable to provide a moment resisting 
connection. Two typical joint details are shown in 
Drawing No. 153. The salient dimensions indicated in 
Drawing No. 153 are given in Table 142. As in the 
case of the connection between columns and 
foundations, any other suitable connection details 
can also be adopted depending on the field 
conditions. 

The basic aim during erection should be to 
commence and complete the erection of an end bay 
or group of bays in which bracing has been 
incorporated before proceeding with the erection of 
the remainder of the structure. Components of the 
end bay or bays will require support until the bracing 
has been completed. Purlins and cladding runners 
should not be relied upon to provide stability. 

When permanent bracings are included elsewhere 
in the building than in the end bay, erection should 
commence at the bay or group of bays where they 
have been incorporated, unless temporary bracing is 
used. Where nature of design precludes erection in 
the foregoing manner, proper steps should be taken 
to provide alternative support. 

Precast reinforced concrete, and prestressed 
concrete purlins and cladding runners are handled at 
the support points during erection and these are 
shown in the respective drawings. They should be 
lifted in the same position in which they are to be 
finally placed at site. 

5.3 Suggested Lx>cations of Joints — Although one 
should try to have a joint with sufficient moment 
resisting capacity, it is always an advantage to have 



the joints at the point of contraflexure or at least in a 
zone with very small bending moments. Table 141 
gives the inform^ation about the recommended points 
at which joints and lifting hooks can be provided in 
the rafters and in the columns for all the 140 frames 
typified in this Handbook. The main reinforcement in 
the precast column and rafter members need not 
undergo any change from wh^at has been given in 
Drawing No. 1 to 140 as they are found to be 
adequate to withstand possible handling stresses also. 

5.4 Bracing — Even though bracing may appear to 
be a secondary matter, it is hJghJy im_portant and 
deserves careful attention. Probably more failures, or 
at least unsatisfactory performances, have resulted 
from inadequate bracing than from deficiencies in 
main framing. There can be several alternatives by 
which loads can be carried to the ground and in a 
number of bays redundant diagonals may be used. 
This makes the design of bracing in even simple 
structures h^Jy indeterminate. 

In order to ensure stability in the longitudinal 
direction, to take the wind forces acting on gable end 
and the forces due to wind drag on roof, bracings 
have to be provided at the rafter level and in the 
vertical plane between columns. Normally, these 
bracings are provided in the end bays — one at each 
end of building, if the length of the building is large, 
bracings are provided in some of the intermediate 
bays also. A typical arrangement of bracings is shown 
in Drawing No. 154. 

The diagonal bracing m-embers can be either in 
concrete or in steel. Section dimensions required for 
the bracing members either in concrete or in steel 
depend on the total horizontal force coming on the 
building in the longitudinal direction. This, in turn, 
depends on the area of the gable end of the building, 
surface area of the roof and the wind zone in which 
the building is situated. A design of such a bracing in 
concrete and in steel for one typical case is presented 
in (i,(i. Details of the bracings designed in the 
illustrative example are shown in Drawing No. 155. 
The bracings needed in any given case can be designed 
on similar lines. Typification for bracing has not been 
attempted since lot of variations are possible due to 
different design parameters like length of building, 
span, spacing, height, wind zone, etc. 

5.5 Expansion Joints — Expansion joints have to be 
provided after taking into consideration various 
factors, such as temperature, exposure to weather, 
the time and season of laying of concrete. For the 
purpose of general guidance, however, it is 
recommended that structures exceeding 45 m in 
length shall be di\'ided by one or more expansion 
joints. 

The structures adjacent to the joint should 
preferably be supported on separate columns but not 
necessary on separate foundations. The wind bracing 
is discontinuous across expansion joint and hence the 
bracing systems should be structurally independent in 
each segment of the structure separated by expansion 
joints. 



5.6 The use of the data represented in Tables 1 to 
140 is illustrated by means of an example worked out 
in full detail in Section 6. The design example 
illustrates completely the procedure to be followed in 
the design of purlins, cladding ruimers, the portal 
frame proper and also in the design of a suitable 
foundation and bracing system. 

For laying of asbestos cement sheets, reconmien- 
dations of IS:3007(Part 1)-1964 shaU be foUowed. 

6. ILLUSTRATIVE DESIGN EXAMPLE 
6.1 Basic Data 



Plan area of the factory 
building = 


18.0 mx 30.0 m 


Span of the portal frame = 


18.0 m 


Number of bay == 


1 


Height of the column ' 
above the foundation = 


6.5 m 


Slope of the roof = 


1 in 3 (18.435°) 


Type of support at the 
base of the column = 


Fixed 


Spacing of the frames = 


6.0 m 


Location of building = 


Madras 


Basic wind pressure = 


2 kN/m^ 


Type of sheeting = 


AC sheeting 



Assume building of normal permeability. 

6.2 Des^n of the Cladduig Runner — It is assumed 
that AC sheet cladding is provided. The sheets are 
supported on RC cladding runners spaced at 1 .70 m 
centre-to-centre. The width of the frame is 400 mm. 

6.2.1 Span — Effective span of the cladding nmner 

= 6 000-10-10-95-95 
= 5 790 mm. 

6.2.2 Loads 

62.2 A Dead load 

Weight of roof material = 17 kg/m^ 

(including extra weight due to overlaps and fasteners) 

The dead load acts in the vertical plane. 

Assume L-shaped cladding 



runner of size 

Weight of the sheet 

Self-weight of the 
cladding runner 



Miscellaneous load 



=250 mm x 300 mm 
X 50 mm 

=0.17x1.7 = 0.289 kN/m 

=(0.2x0.05+0.30x0.05) 

X25 
=0.625 kN/m 
=0.035x1.7 = 0.060 kN/m 



Total dead load 
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=0.289 + 0.625+0.060 
=0.974 kN/m 



6.2.2.2 Wind load - The wind load acts in the 
horizontal plane. When the wind blows perpendicular 
to the ridge, the wind load on the cladding rumier 

= 0.75x0.7x2x1.7 = 1.785 kN/m 

6.23 Design Forces —Effect of torsion is neglected 
as it is insignificant and only the effect of bending 
and shear is considered. 

6.2.3.1 Design forces due to dead load — Design 
moment for limit state design or factored moment* 

1.5x0.974x5.79^ 



Shear force due to 
factored loads 7u 



8 
= 6.12kNm 
1.5x0.974x5.79 

2 
=4.23 kN 



6.2.3.2 Design forces due to wind load (wind, 
blowing normal to ridge), 



Factored moment 



Fa-etored shear force 



_ 1.5 X 1.785x5.7^^ 

8 
= 11.22kN-m 
1.5x1.785x5.79 



=7.75 kN 



6,2.4 Design -Let the area of steel for the ciadding 
runner is as shown. Then the moment of resistance 
under various load combinations is checked. 



300 



o 
m 
rs 



^r#i2 



^* 



50 
1-#12 



Ld— i-#i6 



M 



♦The term factored moment* means the moment due to 
characteristic loads multiplied by the appropriate value of 
partial safety factor. 



SP43(S&T):1987 

6.2A.I Dead load 



DEAD LOAD 




Cst2 



ifrO-0035 



Cst] 



irrO-ASfck 



U 25±- 
fsti ^ 



C4 



fstz 



Factored moment 
Assume depth of neutral 



= 6.12kN.m 



axis, .Tu =25 mm 



Therefore, strain, ^sti =0 

0.003 5 



and 



= st2- 



25 
=0,028 



X200 



From stress-strain curve for F^ 415 steel, 
Stress, /sti =0 

/st2 =360N/mm^ 

Using M 25 concrete, characteristic compressive 
strength, 

/ck =25 N/mm^ 

Compressive force in concrete, 

C =*i.36/ck-^u ^ 

-0.36x25x25 x300 
=67 500 N 

Tensile force in steel, 7 =201 x 360 

= 79 360N>C 



Limiting moment of 
resistance, 7V/u,Lim 



= 67 500 X 

(225 - 0.42 X 25) X 10'^ 

= 14.48>6.12kN.m 



The section is designed for factored shear due to 
dead load neglecting the horizontal leg. 



Nominal shear stress, r^ 



4.23 X 10' 

50 X225 

= 0.38 N/mm^ 



Percentage of steel neglecting the steel in the 
horizontal leg, 

201 xlOO 

p^ = = 1 73 percent 

50 X 225 

From Table 13 of 18:456-1978, design shear stress, 

^c = 0.78 N/mm^ > 0.38 N/mm^ . Hence safe. 

Hence, minimum web steel according to 25.5.1.6 
of 18:456-1978 may be provided. 

6,2.4.2 Dead and wind load - The section is 
designed for the simultaneous action of the dead and 
wind load. Two cases are considered. 

Case 1 : Cladding runner on the leeward side when 
the wind blows perpendicular to the ridge with 
internal pressure: 

Factored moment due to 
dead load,MuD = 6.12 kN.m 

Factored moment due to 
wind load, M^vv = 1 1 .22 kN.m 

Resultant factored 
moment, il/u 



= \/ 6.12^ + 11.22^ 
= 12.78 kN-m 

Inclination of the neutral axis with the verticle, 

=tan 



-J(6A2)\ 

\ 11.22/ 



Factored shear force, V^ = 4.23 kN 



= 28.6r 




0035 



• 


\ 


^ 


1 \ 
\ \ 


\ 




\j^ 


\ 


• 


5jJJ^ 


A 



Assume the depth of neutral axis, Zu - 150 mm 

Solving graphically, 

dsc = 150-35 =115 mm 
^sti ' 254-150 =104 mm 
d^t2 = 349- 150 =199 mm 

From strain diagram, 

0.003 5x115 

Strain, ^sc = =0.002 7 

150 

0.003 5 xl04 



•stl 



'st2 = 



150 
0.003 5 xl99 



= 0.0024 



= 0.004 6 



150 



From stress-strain curve for steel: 

Stress, /sc =350N/mm2 

/stl - =342N/mm^ 
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Compressive force in j 

concrete =0.45 x 25 (y x 58 x 24 

+ 58 X 40.2) + 0.45 x 25 

X - X 58 X 85.8 
3 



=34 060 + 37 323 

=71 383 N 

Resultant compressive 

force, C =350 x 113 + 71 383 

=39 550 + 71 383 

= 110 933 N 
Resultant tensile force, T =342 x 113 + 360 x 201 

= 38 646 + 72 360 

= 111 006 ^ C 

Hence, the assumed neutral axis is alright. 

Taking the moment of all the compressive forces 
about the top fibre, distance of centre of compression 
from top fibre, 

_ 64 2 ^ 

X = 34 060 X — —+ 37 323 x (|- x85.8 + 64.2) 
2 8 

39 550x35 

+ 

110 933 

= 54.76 mm 

Moment of the tensile forces about the centre of 
compression, 

Mu, hm = 38 646 x (254 - 54.76) + 72 363 
(349 __ 54.76) x 10* 

= 29.0 kN/m > 12.78 kN/m 
Hence, the assumed section is alright. 



Case 2 : Cladding runner on the windward side, 
when the wind blows perpendicular to the ridge with 
internal suction: 

Factored moment due to 
dead load, Afuo ~ 6.12 kN/m 

Factored moment due to 
wind load,Muw = 11.22 kN/m 



Resultant factored 
moment, My 



/st2 



= 360N/mm 



V6.12^+11.22^ 
12.78 kN.m 
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Inclination of the neutral axis with the vertical 



\n.22J 



= 28.61° 

Assume the depth of the neutral axis to be 90 mm 
Solving graphically, d^^ = 90 - 33.9 = 56.1 mm 
^sti =129.7 -90 = 39.7 mm 
^st2=241 -90 =151 




From the strain diagram, 



„, . ^ 0.003 5 

Stram, e^^ = _^ x 56.1 = 0.002 2 



e.u = ^^^.39J = 0mi5 



90 
0.003 5 



''St2 = 



90 



X 151 =0.005 8 



From the stress-strain curve for steel, 
Stress, /sc =335N/mm2 



/sti = 295N/mm2 

/st2 = 361 N/mm^ 
Force in the steel. 



/^sc = 113 x335 =37 855 N 



^st2= 113x361 =40 793 N 

Compressive force in concrete, 

^0.45 x25 x% x96 x38.6 

+ (0.45 + 0.28) x ^ X 25 X % X (1 62+96)x 28 
+ ^ X0.28 x 25 (23 .4x56 + 102x23 .4) 
= 20 844 + 32 960 + 12 940 
= 66 744 N 

Resultant compressive force, C 

= 37 855 + 66 744= 104 599 N 

Resultant tensile force, T 

= 59 295+40 793 
= 100 088Nc^ C. 

Hence, the assumed neutral axis is alright. 

Taking moment of all the compressive forces 
about the top fibre, distance of centre of compression 
from top fibre. 



X = 20 844 xi^+ 32 960 ^11^?!^^^ X 28 

2 11.25 + 7 



12 940x ^ x23.4 + 37 855 x 33.9 



104 599 



= 29.8 mm 



Moment of the tensile forces about the centre of 
compression, 

Mu, Lim = [59 2_?5 (129.7 -29.8) + 40 793 
(241-29.8)] X 16* 

= 14.53 kN/m > 12.78 kN/m 

Hence, the assumed section is alright for the 
combination of the dead load and w^ind load 
moments. 

The section is designed for the maximum factored 
shear due to wind load neglecting the vertical leg. 

Factored shear force, V^ = 7.75 kN 



10 



Nominal shear stress, % =2i'-_^^?. 

50x275 

= 0.56 N/mm^ 

Percentage of steel nelgecting the steel in the 
/ertical leg, 

113 X 100 



Pt 



50X275 



= 0.82 



Design shear stress of the concrete, from Table 13 
of 18:456^1978, 

^c = 0.59 N/mm^ > 0.56 N/mm^ 
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live load on the purlin = 1.4 x0.581 = 0.81 kN/m. 

6.3.2.3 Wind load - Since the height of the 
entire structure is less than 10 m, the basic wind 
pressure =0,75 p 

Wind blowing parallel to the ridge gives the 
maximum wind load on the purlin according to 
IS:875-1964. 



Internal pressure 



= 0.8 x0.75x2 

= 1.2kN/m^ 



Wind load on the purlin = 1.2 x 1.4 
= 1.68 kN/m 



Hence, nominal web reinforcement according to 
25.5.1.6 of IS:456-1978 is adequate. 

Assuming 6 mm diameter mild steel as single 
legged web reinforcement, spacing of the web steel. 



. ^ sv X /y 
OAb 



28x250 
0.4x50 



= 350 mm 



Maximum permissible spacing according to 
25.5.1.5 of IS:456-1978 

= 0.75 x225 = 169 mm 

Therefore, provide 6 mm single legged web steel 
at 160 mm centre-to-centre in both the legs. 



6.3 Design of the Purlins - It is assumed that the 
shed is covered with asbestos sheets supported by 
purlins placed at 1.40 m centre-to-centre. 

6.3.1 Span - Effective span of the purlin 

= 6 000-10- 10-95-95 
= 5 790 mm 

6.3.2 Loads 

6.3.2.1 Dead load 

An L-shaped purlin of dimensions 

= 200 X 250 X 50 mm is adopted. 

Weight of the sheet = 0.17 x 1,4 = 0.238 kN/m 

Self -weight of the purhn = (0.20 + 0.20) x 0.05 x 

25 = 0.50 kN/m 

Miscellaneous loads = 0.035 xl.4 =0.049 kN/m 

Total dead load = 0.238 + 0.50 + 0.049 

= 0.787 kN/m ^ 0.80 kN/m 

6.3.2.2 Live load ~ Live load according to 
18:875-1964, . o.75 - 0.02 (18.4-10) 

= 0.581 kN/m^ 



6.3.3 Design Forces 

6.3.3.1 Design for/es due to the dead load 

Bending moment due to the dead load in the 
vertical plane, 

w 08x5.79^ 

8 

= 3.35 kN.m 

Shear force in the vertical plane, 
0.8 X 5.79 

2 

= 2.32 kN 

Component of the moment in the normal plane, 

^Dn=3.35 X cos 18.4 
= 3.18 kN.m 

Component of the bending moment in the 
tangential plane, 

Mot = 3.35 xsin 18.4 
= 1.06 kN.m 

Shear force in the normal leg, Kpn = 2.32 x cos 1 8.4 

= 2.20kN 

Shear force in the tangential leg, 

7Dt = 2.32x sin 18.4 
= 0.73 kN 

6.3.3.2 Design forces due to the live load 

Bending moment due to the live load, 

j^ = =3.39 kN.m 

^ 8 



II 
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Shear force in the vertical plane = 



0.81 X 5.79 

2 

2.35 kN 



Component of the live load bending moment in 
the normal plane, 

^Ln == 3.39 X cos 18.4 

= 3.22 kN.m 

Component of the live load bending moment in 
the tangential plane, 

^Lt = 3.39 X sin 18.4 
= 1.07 kN.m 

Shear force in the normal plane, 

Kl„ = 2.35 X cos 18.4'' 
= 2,23 kN/m 

Shear force in the tangential plane, 

FLt = 2.35 X sin 18.4° 
= 0.74 kN 

6.3.3.3 Design forces due to the wind load 

Bending moment due to the wind load which is in 
the normal plane, 

8 

Shear force in the normal plane, 
1.68x5.79 



= 4.86 kN 



6.3.3.4 Resultant design forces 

Case 1 : 1.5 DL + 1.5 LL 

Factored moment in the .normal plane, 

^uni = 1.5x3. 18 + 1.5X3.22 
= 9.60 kN.m 
Factored moment in the tangential plane, 

Muti = 1.5x 1.06 + 1.5 X 1.07 
= 3.2 kN.m 

Factored shear force in the normal plane, 

K^,„, = 1.5x2.20+1.5x2.23 
= 6.65 kN 

Factored shear force in the tangential plane, 

K^ti = 1.5x 0.73 + 1.5x0.74 
= 2.21 kN 



Case 2: 0,9 DL-^ 1,5 WL 

Factored moment in the normal plane, 

^un2 = 0.9x3.18-1.5x7.04 

= 7.70 kN.m 

Factored moment in the tangential plane, 

^ut2 = 0.9x1.06 = 0.95 kN.m 
Factored shear force in the normal plane, 

'^una = 0.9x2.20-1.5x4.86 

= -5.31kN 

Factored shear force in the tangential plane, 

Kut2 = 0.9x0.73 = 0.66 kN 

Case 3: 1.2 DL + 12 LL -i- 1 .2 WL 

Factored moment in the normal plane, 

Mun3 = 1.2x3.18 + 1.2x3.22-1.2x7.04 
= -0.77 kN.m 

Facroted moment in the tangential plane, 

Mut3 = 1.2x1.06 + 1.2 xL07 
= 2.56 kN.m 

Factored shear force in the normal plane, 

^un3 = 1-2 X 2:2 + 1.2x2.23 -1.2x4.86 
= - 0.52 kN 

Factored shear force in the tangential plane, 
Vut3 = 1.2x0.73 + 1.2x0.74 
= 1.76 kN 

6.3.4 Design — The purlin is reinforced with steel 
as shown in the figure below: 



O 

in 

CM 



V 



N-#io 



vt 



50 
1-#10 



-1-#12 



-^ 



6.3.4.1 Dead load and live load 
Resultant factored moment, 

^^u = 'JMun\' +M^ii^ = 79.60^ + 3.2^ 
= 10.12 kN.m 
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Inclination of the neutral axis with the horizontal, 
0= tan Y— ^ =18.4° 



•'(H) 




Assume the depth of the neutral axis, X^ = 57 mm 
Solving graphically: 



^sc = 57 — 32 = 25 mm 



^sti = 79-57 = 22 mm 
^st2= 269-57= 212 mm 

From the strain diagram, 

0.003 5 
Strain, ^ = x25 = 0.001 5 

57 

0.003 5 

e,., = x22 = 0.001 4 

sti 3^ 

0.003 5 
€... = X212 = 0.013 



st2 



57 



From the stress-strain curve for steel. 

Stress, /^^ = 295 N/mm^ 
/sti = 285N/mm2 
/st2 = 361 N/mm' 

Force in the steel, 



Fsc = 79 X 295 = 23 305 N 



Fsti =79x285 = 22 515 N 
Fst2 = 113x361 = 40 793 N 
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Compressive force in the concrete 

/80|24 ^158^80^33, I Vq43^ 25 



= 40 254 N 

Resultant compressive force, 

C = 23 305+40 254 

= 63 559 N 
Resultant tensile force, 

T = 22 515+40 793 
= 63 308 N :^ C 

Hence, the depth of the neutral axis assumed is 
alright. 

Taking the moment of all the compressive forces 
about the top fibre, distance of centre of compression 
from top fibre. 



- 0.45 X 25 

X= 

63 559 



X 33 



1*80x24 



2 1 

X — x41 I +23 305x32 



2 (158 + 80) 
X -ix24+ 

3 2 



= ^4 mm 

Moment of the tensile forces about the centre 
of compression, 

Mu, Lim = [22 515 X (79-34) + 40 793 (269-34) 
xio'] 

= 10.6kN.m > 10.12 kN.m 



Hence, the assumed section is alright for the 
combination of dead load and live load moments. 



6.3.4.2 Dead load and wind load 



Resultant factored moment, Tlfu = y/7.7^ +0.95^ 

= 7.76 kN.m 

Inclination of the neutral axis with horizontal 
^= tan^ 



-1 /0.95\ 
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Compressive force in the concrete 

= 0.36x25x55x50 = 24 750 N 

Therefore, resultant compressive force, 

C = 35 030 + 24 750 
= 59 780 N 



Assume the depth of the neutral axis, .^u = 55 mm 
Solving graphically : 

^sc "= 55-28 =27 mm 
i/sti = 205-55 = 150 mm 
c/st2= 226-55 = 171 mm 

From the strain diagram, 



Strain, e^^. = 



0.003 5 



55 



X 27 = 0.001 7 



0.003 5 
e,ti = X 150 = 0.009 5 

^^^ 55 



0o003 5 



'st2 



55 



X171 =0.010 8 



From the stress-strain curve for steel, 
Stress, /sc = 310N/mm^ 

/sti =361 N/mm^ 

/st2=361N/mm2 



Force in the steel. 



Fsc =113 X 310 = 35 030 N 



F,ti = 79x361 = 28 519 N 



^st2= 79x361 = 28 519 N 



Resultant tensile force, 

r=2x 28 519 = 57 038N:^C 
Hence, the depth of neutral axis assumed is alright. 



Distance of centre of compression from the 
bottom fibre, 

35 030x 28 + 24 750 x 0.42 x 55 
X = 



59 780 



26 mm 



Moment of the tensile forces about the centre of 
compression, 

Mu, Lim = 28 519 (205 + 226-2 x 26) x lo"* 
= 10.8kN.m >7.76kN.m 

Hence, the assumed section is alright for the 
combination of the dead load and the wind load 
moment. The combination of the dead load, live load 
and the wind load does not govern the design. 

Shear in the normal leg is maximum for the 
combination of the dead load and the live load, 

Factored shear force, V^ = 6.65 kN 



Nominal shear stress, ^y 



6.65 X 10' 



50 X 225 
= 0.59 N/mm^ 



Percentage of steel in the normal leg, 
113x100 



1 .00 percent 



50 X 225 

Design shear stress of the concrete from Table 13 
oflS:456-1978, 

^c = 0.64 N/mm^ > 0.59 N/mm^ 

Hence, nominal web reinforcement according to 
25.5.1.6 of IS:456-1978 is adequate. 

Shear in the tangential leg is maximimi for the 
combination of the dead load and the live load. 

Factored shear force, V^^^ = 2.21 kN 
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Nominal shear stress, Ty = 



2.21 xlO^ 
50 xl75 
= 0.25 N/mm^ 



Percentage of steel neglecting the steel in the 

normal leg, 

79 X 100 ^ ^^ 

■ 0.90 percent 



Pt = 



50 X175 



Design shear stress of the concrete from Table 13 
ofIS:456-1978, 

^c = 0.61 N/mm^ > 0.25 N/mm^ 

Hence, nominal web reinforcement according to 
25.5.1.6 of 18:456-1978 is provided. 

Assuming 6 mm diameter mild steel single legged 
web reinforcement, spacing of the web steel, 



X /y 



S^ = 



0.4 b 



28 X 250 
0.4 X 50 



= 350 mm 



Maximum permissible spacing according to 
25.5.1.5 of IS: 456-1978 

= 0.75x 175 = 131 mm 

Therefore, provide 6 mm diameter single legged 
web steel at 1 30 mm centre-to-centre in both the legs. 

6.4 Design of the Portal Frame - The design forces 
at various critical sections of the frame are taken 
from Table 1 1 . 

6.4.1 Design of the Principal Rafter - Assume the 
cross-sectional dimensions = 400 mm x 800 mm. 

a) Design for flexure 

At Section C: 

Hogging, factored moment (M^) - 422 kN.m 
from Table 11. 

Assuming 20 mm dia bars, Fe 415 and M 25 
concrete, 

Effective depth (d) = 800-25-10 

= 765 mm 
Referring to Table D of SP: 16, 
Limiting moment of resistance (M^ , Lim) 

= 3.45 bd'^ 

Mu » Lim = 3 .45 x 400 a 765'^ 
= 8.076 X 10® N.mm 

Since M^ , Lim > M^ ^ the principal rafter has to 
be designed as a singly reinforced beam, 

Mu 422 X 10* 

=- =1.8027 

bd^ 400 X 7652 
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Referring to Table 3 of SP:16, for ^-y =1.802 7 



Percentage of steel (p) = 0.55 
pbd 0.55x400x765 



Ast' 



100 



100 



bd' 



= 1 683 mm^ 



Provide six 20 mm diameter bars, providing an 
area of 1 885 mm^ 



Sagging, factored moment, M^^ = 38 kN.m 

,6 



M^ _ 38x10* 



bd'^ 400x767^ 



0.162 



Area of steel needed for this is less than the 
minimum required. 

Minimum area of steel needed according to 
25.5.1.1 of 1S:456-1978 



0.85 xM 0.85x400x767 



= 628 mm^ 



/y 



415 



Provide three 16 mm diameter bars, providing an 
area of 603 mm^, which is nearly equal to the 
required. 

At Section E: 

Sagging, factored moment, Mu " 236 kN.m 

Mu 236 X 10* 



1.008 



bd^ 400x767^ 



M„ 



Referring to Table 3 of SP:16, for — ^ = 1 -008 

bd 



Percentage of steel (p) = 0.292 
pbd 0.292x400x767 



100 



100 



= 895.86 mm^ 



Provide five 16 mm diameter bars giving an area of 
1 005 mm^ 

b) Design for shear 

At Section C: 



Factored shear force = 147 kN 



Nominal shear stress, ^v ~ 



y^ 147x10^ 



bd 400x765 
= 0.48 N/mm^ 
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Percentage of ifeinforcement = 0.55 

Design shear stress of the concrete from Table 13 
of 18:456-1978, 

T^ = 0.51 N/mm^ > 0.48 N/mm^ 

Hence, it is O.K. 

Hence, nominal web reinforcement according to 
25.5.1.6 of 18:456-1978 is provided. 

According to 25.5.1.5 and 25.5.1.6 of IS: 456- 

1978, spacing of the stirrups should be least of the 
following: 

Asvtfy 100x415 

l)5v= = =260.75 mm 

OAb 0.4 X400 

2)5v = 0.75 d = 0.75 d =0.1 5 x 765 = 573.75 mm 

3) Sy = 450 mm 

Hence, provide 8 mm diameter, two legged stirrups 
at 260 mm centre-to-centre for the entire length of 
the rafter. 

6.4.2 Design of the Column 

At Section B: 

Factored moment, M^ = 422 kN.m 
Factored axial force = 191 kN 

Column height (H) = 6.5 m above the foundation 

1.5 H 

Slenderness ratio along major axis = 

1.5x6.5 



D 



0.8 



12.19 ^ 12 



Slenderness ratio along minor axis 
0.75 X 6.5 



0.4 



= 12.19 - 12 



Hence, the column is designed as a short column. 

Minimum eccentricity along the minor axis accord- 

6 500 800 

ingto24.4 ofI8:456-1978=— — + -— 
^ 500 30 

= 13 + 27 =40 mm 

Factored bending moment along the minor axis 

= 191x 0.04 = 7.6 kN.m 

This is negligible and the nominal reinforcement 
provided along the longer face can take care of this 
moment. 

Provide equal reinforcement on two opposite sides 
and assuming 20 mm diameter bars, 



c/' = 40+10 = 50mm 

d' 50 

— =" = 0.062 5 ::::: 0.1 



D 800 

P^ 191 X 10^ 



fckbD 25 X 400x800 
A/„ 422 X 10^ 



fc),bD' 25 X 400 X 800" 



^ 0.024 



■■ 0.066 



From Chart 32 of 8P: 16, 

P 

/ck 



= 0.037 



P = 0.925 percent 

yis = 2 960mm^ 
Therefore, A^^ = A^ 



1 480 mm^ 



Provide ten 20 mm diameter bars giving an area of 
3 141 mm*. 

Provide 8 m-m. diam.eter lateml ties. 

According to 25.5.3.2 of 18:456-1978, spacing of 
lateral ties is the minimum of: 

1)400 mm 

2) 16x20 = 320 mm 

3) 48x8 = 384 mm 

Hence, provide 8 mm diameter lateral ties at 
300 mm centre-to-centre. 



6.5 Design of the Foundation - The illustrative 
problem is the foundation for columns with fixed 
base and the forces for which the foundation is 
designed are taken from Table 11. These values are 
reproduced below: 

Foundation forces at service load stage: 



Load Axial Force (kN) 

f- ^ _ . ■ 



Bending Shear 
Moment Force 



Compression Tension (kN-m) (kN) 

DL 156 - 167 58 

LL 26 - 41 15 

WL - 20 31 15 



Typical design of the foundation is worked out 
considering the column to be cast in-situ and also to 
be precast. 
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6.5.1 Case 1: Cast in-situ Construction - Assume 
the depth of the foundation to be 7 50 mm. 

Moment,M = (167 +41 + 31) +0.75(58 + 15 + 15) 
= 305 kN.m 

Total axial load, P = 1 56 + 26 - 20 = 1 62 kN 

Assuming the self-weight of footing to be 10 
percent of the above load^ 



P= 162 X 1.1 = 178.2 kN 
M 305 



Eccentricity, e ■ 



178.2 



1.711m 



Since the eccentricity is very large and there is no 
possibility for reversal of moments, owing to small 
wind load moment compared to the dead load and 
live load moments, an eccentric footing is adopted. 

The size of the column is 400 mm x 800 nmi. 

Safe bearing capacity of the soil = 400 kN/m^ 

(assumed) 

Maximum permissible edge pressure = 1 .25 x400 

= 500 kN/m^ 




ELEVATION 




PLAN 



From force equilibrium, 



£ma)L BX =P 

2 
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(1) 



From moment equilibrium about axis AA, 

(2) 



-^5X(Z)-y--0.4) = M 



Assume P^^^ = 500 kN/m^ ; 5 = 1 .2 m 

Solving the two equations 

X = 0.594 m 
D == 2.30 m 

6.5.1,1 Structural design for bending moment 
From the forces given, it can be seen that the load 
combination governing the design is DL -^LL. Under 
this loading condition, the net pressure distribution is 
as shown below. Ml 5 concrete and Fe415 steel are, 
used. 

Let cover to centre of reinforcement be 50 mm 

effective depth = 750 - 50 = 700 mm 
Moment, M^167 + 41 + 0.70 (58 + 15) = 259 kN-m 
Total axial load, P = 1 56 + 26 = 1 82 kN 

Let maximum pressure be p, then 

« JCx 1.2=182andi 

2 



259 



/>T- ^1.2 (2.3 -0.4- -^): 
2 - 33 

Solving the above equations , wCj get P = 2 1 2 kN/m^ 

and X = 1 .43 m 



800 




ELEVATION 




PLAN 
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Factored bending moment about section BB, 

Mu =182 xl05x(2.3-0.8- — ) 

3 

= 279. 4 kN.m 

Mu _ 279.4 xlOV_ _^^3 
bd^ 400 X (700)^ 

From Table 1 ofSP:16, 
Pt = 0.454 percent 

0.454 



Therefore, ^st ~ 



100 

= 1 272 mm^ 



X 400x700 



Hence, the section provided is adequate. Since the 
bending moment in the other direction being very 
small, only nominal reinforcement is provided. 



Area of steel required = 



0J2 
100 



X 2 300 X 



(200 + 750)^1311^^2 



Provide 1 2 bars of 1 2 mm diameter 
Ust= 1'357 mm^) 
Details of the foundation are shown in Drawing 
No. 155(a). 

6.5.2 Case 2: Precast Column and Ca^f in situ 
Foundation — A socket type connection is adopted. 
Such a connection is generally accepted as a good 
detail for flexurally rigid footings and is also simple 
to achieve. Overall plan dimensions of the foundation 
are arrived at as illustrated in Case 1 : cast in-situ 
construction. Hence, only the design of the socket is 
illustrated here. 



Provide twelve 12 mm diameter rods giving an area 

of 1 357 mm^ 



Factored shear force about section 

/212+93.4\. 
SS, 7u = 1.5x 1.2 ( 1 X 0.8 

= 219.9 kN 

Factored bending moment about section SS^ 



My = (93.4 xO.8 xl.2x 0.4 

118.6 x0.8x 1.2 x 0.8 X 2 

+ . 

2x3 
= 99.4 kN.m 

Effective depth at this section, 

d = 434 mm 

Mu 
Net factored shear force, V^ — — tan ^ 

d 



J 1.5 



(39.1.1 oflS: 456-1978;= 219.9 - 



99.4 X 0.37 



0.434 



= 135kN 



Nominal shear stress, 



135x10^ 



T„ = 



= 0.26N/mm^ 



1200x434 
Design shear stress, 

T_ = 0.438 N/mm'-^ > 0.26 N/mm^ , 




6,5.2.1 Depth of socket — The socket is de- 
signed for bearing stress due to the column on the 
inner and outer faces of the socket. Bearing stress on 
the faces due to moment is shown below: 



T7x^oo 



2 
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As in the previous case, governing load combi- 
nation is {DL + LL). 

Assuming the depth of the socket to be 800 mm, 
the factored design bending moment, 

M^= (208 + 73x0.40) 1.5 
= 356 kN.m 

Factored design horizontal force = 73x1.5 
= 110kN 

Permissible bearing stress = 0.45 /^^ 

= 0.45 X 25 = 11.25 N/mm^ 
(according to 34.4of IS:456-1978) 

Equating resisting and applied moments, 

/2 h 2 h\ 
11.25x1/^x400/1/2 -X- +~ X- 

6 V3 2 3 ij 
= 356x 10 

Solving for h, 

h = 689 mm 

Hence^provide an insertion of 800 mm. For 800 mm 
insert, let actual bearing stress be /j . 

, 800 / 800\ 

i/i x400x 2x 

2 2 \ 3 / 

= 356X lO^N/mm 

/i = 8.3 N/mm 

Additional bearing stress due to shear force 
110x1000 
= 800ir406 =0.34N/mm^ 

Total bearing stress = 8.3 + 0.34 = 8.64 

= N/mm^ < 1 1 .25 N/mm^ (permissible) 

6.5.2.2 Design of the walls ~ For grouting and 
insertion of the column, a clearance of 75 mm on 
all sides of the column is given. A 250 mm wall 
thickness for the bore is chosen. 







250 if^^ 800 ^^1l 250 
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The two side faces are presumed to take the full 
moment acting as cantilevers as they are very stiff 
in the direction of bending. The outside face of the 
socket will crack and become ineffective. The inner 
face will be under compression but is neglected. This 
will make the design conservative. 

Total factored moment on cantilever base 

= (208+73 X 0.8) 1.5 

= 400kN.m 

Width of cantilever = 2 x 250 = 500 mm 

Effective depth, c/ = 250 + 75 + 800 + 75 + 25 
. 25a 

^ 2 



= 1 350 mm 



Mu 400 X 10^ 



0.44 



hd^ 500 X 1 350 X 1 350 

From Table 1 ofSP:16, 

Pt = 0.129 

However, nominal steel of 0.2 percent may be 
0.2 

provided. Provide an area = x 1 350 x 500 

100 

= 1 350 mm^. 

Use twelve 12 mm diameter bars (^t " 1 ^57 mm^) 
spread over both the faces of wall. 

Also, the bearing forces on the socket face have to 
be transferred to the side walls. This will generate a 
separation tension at the joint. Adequate steel is 
needed to transfer this tension. 

Total tension at the joint 

1 8.64x400 800 ,,^ 
= — x X +110 

2 10^ 2 



= 801kN 
Permissible stress in steel 



1 



Area required to resist the tension = 



-X415 
1.15 

= 360.8 N/mm^ 

801 X 1 000 



\ 



1- 



360.8 
= 2 220 mm^ 

Provide twenty 12 mm diameter bars 
(^t = 2 262mm2) 

These can be dispersed on both inner and outer 
faces, as loops in the walls of the socket. 

Details of the foundation are shown in Drawing 
No. 151 (a). 
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6.5.3 Design of Foundation for a Column with 
Hinged Base — Even though the problem taken as 
illustration is one with fixed base column, the design 
of foundations for column with hinged base is also 
illustrated. 

6.5.3.1 Case 1: Cast in-situ construction — 
Here, the foundation forces are taken from Table 81 
for the frame with the same configuration but with a 
hinged base. Of course, in the case of column with 
hinged base, it is assumed that the footing as a whole 
will rotate reUeving of the moments because of the 
compressibility of the soil. The case of structural 
hinge is not considered and it is not necessary to 
provide a structural hinge at all. 

The problem illustrated assumes a safe bearing 
capacity of soil of 100 kN/m^ . 

Colunm size : 500 mm x 500 mm 

Foundation forces at service load stage taken from 
Table M are reproduced below: 



Load 


Axial 


Force (kN) 

A- 


Shear Force 




'Compression 


Tension ^ 


(kN) 


DL 


191 




„ 


41 


LL 


26 




— 


8 


WL 


— 




14 


17 



Total axial force = 191 + 26 = 217 kN 

Assuming the self-weight of the foundation to be 
10 percent of the above. 

Area of bearmg required = 

100 

= 2.4 m^ 

Adopt a square footin of size, 

1 600 mm x 1 600 mm 

Upward bearing pressure on footing 

_ ^^^ 
~ 1.6x1.6 

= 85kN/m2 

a) Flexural design 

Governing load case is {DL -^LL) 
Bending moment at the face of the column 

0.55^ 
= 85x 1.6 X 

2 

= 20.6 kN.m 
Ml 5 concrete and Fe 41 5 steel are used. 




^ ■ I 


Vr/ 
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1 
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-CRtTICAL SECTION 
FOR njNCHINO SHCAR 



■"^ — CmriCAL SECTION 

FOR FLEXURAL SHCAR 



S50 



.J_>— CRITICAL SECTION 
^^ FOR FLEXURE 



Adopt an overall depth of 250 mm. 



12 



Therefore, effective depth, d ^ 250 - 40 - — - 12 

= 192 mm 

^^ ^ Myx 20.6 X 1.5 X 10^ 

Therefore, = = 1.676 

hd^ 500x192^ 

From Table lofSP:16, 

Px = 0.550 i^rcent 

0.550 
>lst= -7^x500x 192 = 528mm^ 

Provide nine 10 mm diameter bars in both direc- 
tions. 



4st = 9x79 
= 706 mm^ 
Therefore, F^ - 



706 



500 X 192 
= 0.73 percent 



xlOO 



b) Punching Shear 

Dimensions of the critical section: 

ft = 500 + 192 = 692 mm 

50 
Z) = 200 + — ^ 454 = 241 mm 

12 
^ = 241-40- — -12 = 183 mm 

2 

Punching shear 

= 85(1.6x1.6-0.692 x 0.692) 
= 176.9 kN 
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Punching shear 
176.9x1.5x10^ 



= 0.52 N/mm^ 



4x692 X183 

Permissible shear stress in punching = 025 JJ^ 
= 0.25 715 
= 0.97 N/mm^ > 0.52 N/mm^ 

Hence, it is O.K. 

c) Flexural Shear 

Px = 0.73 percent 
From Table 13 of IS:456-1978 
Design shear stress r^ = 0.53 N/mm^ 

Dimensions at the aitical section: 

i> = 500 + 2 xl92 = 884mm 

D = 232.5 mm 

rf = 232.5 -58= 174.5 mm 

Flexural shear 

= 85 X 1.6x0.358 
= 48.7 kN 

Nominal shear stress, 

48.7 x 1,5 X 10^ 
884x174.5 
= 0.47 N/mm^ < 0.53 N/mm^ 

Hence, it is O.K. 

The details of the reinforcement is shown in 
I>rawing No. 156(b). A pedestal is provided since the 
development length in compression for 20 mm 
diameter bars is 905 mm. 

6.5.3.2 Case 2: Precast column and cast in-situ 
foundation - Structural design of the foundation will 
be the same as that illustrated above. The walls of the 
socket is subjected to very small forces since there is 
no bending moment and hence only nominal rein- 
forcement is provided. The details of the reinforce- 
ment for the foundation are shown in Drawing 
No. 151(b). 

6.5.4 Design of a Pedestal - Where embedment 
below ground level of the columns has to be more 
than 500 mm because of firm soil available at greater 
depth, a pedestal can be provided. A typical design of 
the pedestal for 1200 mm height is illustrated below. 
The maximum height of pedestal should normally be 
Hmited to 1 200 mm. 






i i 




o 






o 






rsi 






<r- 






_L_ 









Size of the column = 400 mm x 800 mm 

Assume the size of the pedestal to be 
600 mm x 1 000 mm 

Since the DL + LL combination is governing the 
design. 

Factored axial force, 

P^ = (156 + 0.6 X 1.0 X 1.2 x 25 +26) 1.5 
= 300kN 

Factored bending moment, 

M^=[l61^4l +(58+15)1.2] 1.5 



= 443 kN.m 
300x10^ 



= 0.02 



fckbD 25 x600 xl 000 
7i/y 443 X 10* 



f^bD^ 25 X 600 X (1000)2 
d'=40+ll = 51 mm 



= 0.03 



d' _ 51 



= 0.5 



D 100 
From Chart 32 of SP:16, 

P 

=0.015 

/ck 
Therefore, P = 0.01 5 x 25 = 0.375 percent 

Provide 0.5 percent of the cross-sectional area of 
the pedestal according to 33.4.3 of 18:456-1978. 

Therefore, area of steel required 

= 0.005 X 600 X 1 000 = 3 000 mm^ 

Provide eight 22 mm diameter bars, four on each 
face. Provide 2 bars of 16 mm dia on each of the 
longer face. Provide 8 mm dia links at 300 mm 
centre-to-centre. 
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r^ 
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(COLUMN BARS 10 «2Q 
_j + i#t6 TO BE 
irXTENDED TO THE 
\ FOUNDATION 

-4*22 



ftaocUJ 



SECTIO^i OF THE P£D£5TAL 



6.6 Design of Bracing - The following example 
illustrates the typical design of a bracing system for 
a factory building of span 18 m and length 30 m 
made of concrete portal frames having the following 
salient features : 



Span of the frame = 1 8 m 
Spacing of the frames = 6 m 
Height of the frame = 6.5 m 
Roof slope = 1 in 3 



Drag pressure on roof = 0.025 x 2 
- 0.05 kN/m^ 

6.6.1 Gable End Forces 

6.6.1.1 Due to wind pressure on gable end. 

Assume 0.8 m height of brickwork above base. 




Nodal forces: 



1.4 



At point 1 = % (5.7 + 6.7) 3x— — = 13.0 kN 
At point 2 = % (6.7 + 8.2) 4.Sx^ = 23.5 kN 



At point 3 = ^ (8.2 + 8.7) 3.0 x 



1.4 



-=17.8kN 



6.6.1.2 Due to drag force on roof 




The bracing design is worked out for a shed of 
5 spacing with the arrangement of bracings as shown 
above. 

Basic wind pressure, F=2 kN/m^ 
Pressure on wall =0.7 p = 0.7 x 2 

= 1.4kN/m^ 




Nodal forces : 



At point 1 = 



30 X 3.16 



X 0.05 = 2.4 kN 



At point 



2= ^Q'"'^-^'^ x0.85 = 3.6kN 



At point 3= i^^ilimx 0.05 = 2.4 kN 

2 
Total nodal force, 
Fi =13.0 + 2.4= 15.4 kN 

/^2 =23.5 +3.6 = 27.1 kN 
F3 =17.8 + 2.4 = 20.2 kN 
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6.6.2 Force Diagram 

20*2 kN — * 
27A kN 



15-AkN 




Diagonal force, P = F 

Critical rafter bracing 
F=27.1kN 



>/a'+b' 



271kN 




6nn 



a=6m 



In the 'X bracing', only one diagonal is normally 
considered as effective. 



COMPRESSION 
DIAGONAL 



^[e2 



P^llA \163T +6 



l2 . a2 




= 39.4 kN 



Vertical bracing 



ISAkN— *- 



TENSION 
DIAGONAL 



Q=6m 



P=15.4 V 6.0^ +5.7^ 



= 2L3kN 



£ 

CM 

II 
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Since the rafter bracing and vertical bracing is not 
in same plane, therefore, some additional stresses will 
come on portal rafters which can be rechecked, if 
required. Two alternatives have been worked out for 
design of bracing, one using steel and other using 
concrete. 

6.6.3 Case 1: Steel bracing 

a) Rafter bracing 

EHagonal length = \/6.32^ + 6.0^ 

= 8.72 m 
Axial force =39.4kN 

The tension diagonal member is designed and the 
same section is provided for the other diagonal. 
Consider two angles ISA: 50 x 50 x 6 mm placed 
back to back, with a 1 mm gusset. 

/ 872 

Least slenderness ratio = — = = 354 

r 2.46 

which may be allowed. 

Net area = 2 x 5.68 -2 xO.6 x 2.15 = 8.78 cm^ " 

Net axial capacity 

= 0.6 x25 000x8.78 

= 131.7kN>39.4kN 



ISA 50X50X6 




20(^1 
BOLT +- 
HOLE 



n 



b) Vertical bracing 

Diagonal length = Jsj^ + 6.0^ = 8.28 m 
Axial force = 21.3kN 

The tension diagonal member is designed and the 
same section is provided for the other diagonal. 
Consider two angles ISA: 50 x 50 x 6 mm placed back 
to back with a 10 mm gusset. 

Net axial capacity = 131 .7 kN > 21 .3 kN 

Hence, it is 0,K. 

The details of the steel bracing designed above are 
shown in Drawing No. 154. 



6.6.4 Case 2 : Concrete Bracing - Use M 25 conaete 
and Fe415 steel. 

a) Rafter bracing 

Axial force, P = 39.4 kN 
Factored axial force,/'u = 1.5 x 39.4 =59.1 kN 
Consider aoss-section of size 150 >^ 150 mm 
Self-weight acting vertically downwards 

8.72 



= 25x0.15x0.15x 



6.00 



= 0.82kN/m 



Bending moment at mid-height (span) due to 
self-weight 

0.82 X 6' 



8 



= 3.7kN.m 
Therefore, factored moment, Mu - 1.5 x 3.7 
= 5.6kN.m 

The compression member is designed and the same 
section is provided for the other diagonal also. 



Pu (compression) = 59.1 kN 
M„ =5.6kN.m 



Effective length = 8.72 m 
Additional factored moment due to slenderness, 

M,. = 



" 2 000W 



where 

Pu = factoie(i axial load in compressiuu, 

D = depth of CTOss-section at right angles to 
major axis, and 

/gjj = effective length in respect of the major 
axis, 



59.1x0.15 /8.72 V 



M^=- 



2000 



{m 



Total Mu = 5.6 + 15.0 -= 15.0 kN.m 
= 20.6 kN.m 

i'u 59.1 xlO' 

0.105 



fckl>D 25x150x150 
K . 20.6x10* 



fckbD^ 25x150x150^ 



0.244 
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From Chart 34 of SP: 16, 



~- = 0.20 

Tck 



p = 25 X 0.20 
= 5 percent 

5 



A^^ 



100 



xl50x 150 



Therefore, adopt four 20 mm diameter bars as 
main reinforcement giving A^x ~ 1 256 mm^. 

Adopt 6 links at 150 centre-to-centre as trans- 
verse reinforcement. 

b) Vertical bracing 

Axial force, p= 21.3 kN 
Factored axial force, P^ = 32.0 IM 
Consider a cross-section of size 150 x 150 mm 
Self-weight acting vertically dovvrnwards 

8.28 



= 25x0.15x0.15 X- 



= 0.78kN/m 



6.00 



Bending moment at mid-height (span) due to self- 
weight 

= 0.78 X — 
8 

= 3.5 kN.m 

Factored moment, My = 5.3 kN.m 

The compression m.ember is designed and the same 
section is provided for the other diagonal also. 

Py, (compression) = 32.0 kN 

M^ =5.3 kN.m 

Effective length = 8.28 m 
Additional factored moment due to 

slenderness, 

32.1 



M^ 



2.0x0.15 /8.28\^ 
2' .000 V0.I5/ 



= 7.3kN.m 
Total Afu =5.3 +7.3 = 12.6 kN.m 
From Chart 34 of SP: 16, 

l~ =0.12 

/ck 



32.0 xlO^ 



/ckbD 



Mu 



25 X 150 X 150 
12.6 X 10* 



/.ubD^ 25 xl50 X 150* 



0.057 



= 0.149 
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P=25x0.12 
= 3 percent 



^st - 



_ 3 



X 150x150 



100 

= 675 mm^ 

Therefore, adopt four 16 mjn diam.eter bars as 
main reinforcement giving ^st ~ ^^ nmi^. 

Adopt 6 links at 150 centre-to-centre as trans- 
verse reinforcement. 

The reinforcement and the connection details in 
the case of steel and concrete rafter bradi^ is shown 
in Drawing No. 154. 

6.6,5 Gable End Columns 



Height = 6.5 + y x 6 = 8.5 m 



Factored moment in columns, 
1.4x 6x8.52 



8 



X 1.5 = 113.8 kN.m 



Use 300 X 400 size columns, 

H 8 5 
Slenderness ratio = — = 77^ - 28.33 

Additional factored moment due to 

113.8x0.3 /8.5V 
slenderness = [ -77^ ) = 4.6 kN- 

2 000 ^""""^ 
Total A/u - 1 1 3.8 + 4.6 = 1 1 8.4 kN.m 
Factored axial load, P„ (due to DL) 

= G,3x 0.4 X 8.5 x 25 X 1.5 



m 



Mu 



= 38.25 kN 
118.4x10* 



fckbD 



2 25 X 300 X 400^ 



= 0.099 



38.25 X 1 000 



/ck^^ 25 X 300 X 400 



= 0.013 



d' = 40 + 11=51 



d' 
D 



51 



400 



0.128 ^ 0.15 
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From chart 33, SP: 16, 

P 

— = 0.07 
/ck 



P = 0.07 X 25 = 1 .75 percent 

1.75 

'^ 100 



X 300x400=2 100 mm^ 



Use six 22 mm diameter bars (A^ = 2 280 mm^ ) 
and 8 mm stirrups at spacing 

0.75 d = 0.75 X (400-51) = 260 mm 
centre-to-centre 



400 



3-22Xt- 




•3-22JB 



"^#0 260 



7. ESTIMATION OF QUANTITIES OF CONCRETE/ 
STEEL 

7.1 Table 143 gives information about the material 
consumption according to the designs worked out for 
140 portal frames typified. For ease of comparison, 
the information is given in the form of volume of 
concrete per square metre of floor area and weight of 
steel per square metre of floor area. 

In any given situation the column-free span 
required and height of the building are more or less 
fixed by the functional requirements of the shed. 
One important parameter that can be chosen by the 
designer is the spacing of the frame in the longi- 
tudinal direction. In almost all the cises worked out, 
it has been observed that the 12m spacing is more 
economical than the 6 m spacing. The difference in 
the cost is about 40 percent. 

If one has to cover large areas, but at the same 
time if there is no restriction on the minimum 
colimin-free areas required, it is obvious that multi- 
bay portal frames will be cheaper than portal frames 
of single large span. From the data presented in the 
tables, it can be seen that the cost per square metre 
is less by about 15 percent when the large spans of 
24 to 30 meters are sub-divided into 2 or 3 shorter 
spans. 

8. SUMMARY AND CONCLUSIONS 

8.1 Reinforced concrete portal frames without cranes 
have been analyzed for five different spans, four 
different column heights, two different spacings of 



frames, three different roof sbpes, two different 
support conditions for columns at the base (fixed and 
hinged), three different wind zones with three 
possible wind actions and five different earthquake 
zones. Again the analysis has been worked out for 
single bay, two-bay, three-bay and four-bay portal 
frames. It has been found that because of the low 
rise of the buildings considered, forces in the 
members, even due to the lowest basic wind pressure 
of 1.0 kN/m^ were more than those due to the most 
severe earthquake zone forces. Furthermore, it was 
found that the governing design forces and moments 
in the members of the portal frames did not vary 
much with variation in wind zone or slope of the 
roof. 

Total number of possible designs, considering all 
the above variables, could be as high as 17 280; too 
large number to be accommodated in any practicable 
typification scheme. Hence, typified designs have 
been worked out taking into account major para- 
meters like span, column height, spacing of frames, 
nimiber of bays and type of support conditions as 
variables. Then the number of problems brought 
down to a reasonable limit of 140 cases. The other 
variables play only a minor role and their worst 
effects were taken into account. 

The analysis results in the form of design forces 
and moments at various critical sections of the portal 
frames and foundation forces at service stage are 
given. The design results have been presented in th^ 
form of detailed drawings to enable ready execution. 
For the purpose of completeness, detailed drawings 
for 6 and 12 m span purHns, cladding runners, and 
their fixing details are also furnished. 

For the benefit of those who prefer to adopt pre- 
fabrication technique to cast in-situ construction, 
possible location of joints and lifting points for all the 
cases have been given. 

Typical illustrative designs have been worked out 
for purlins, cladding ruimers, frames, foimdations and 
bracing. Also the quantity of concrete and steel per 
square metre of the plan area are worked out and 
presented. 

The following conclusions can be drawn from 
analysis and design results, and also from quantities 
estimated : 

a) It is foimd that in most of the frames the 
horizontal deflection at top of the column 
governs the design of members except for a few 
frames of large spans and smaller column 
heights. 

b) Frames with fixed base give more economical 
designs compared to frames with hinged base 
by about 10-30 percent. 

c) Multibay frames are more economical than 
single bay frames if there is no restriction 
regarding the imobstructed floor area. 

d) Frames of spacing 12 m are generally found to 
be more economical than frames of 6.0 m 
spacing and the economy is about 40 percent. 
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TABLE 1 DESIGN FORCES 



Span 


9.0 m 


Frame spacing 


6.0 m 


Column height 


5.0 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Fixed 


Wind/seismic zones 


All 


Design Ultimate Forces 






Section Designation 



r 



Bending Momen t 

A 



Hogging 

(kN,m) 



Sagging 

(kN,m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



70 
61 
61 
20 
16 



50 
33 
46 



37 
56 



45 
23 
12 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment '. 

(kN.m) 


Axial Force 




i 
Compressive 

(kN) 




Tensile ' 

(kN) 


DL 


10 


47 




- 


LL 


9 


13 




- 


WL 


29 


_ 




8 



Shear 
Force 

(kN) 



9 

5 
17 
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TABLE 2 DESIGN FORCES 



Span 

Frame spacing 


9.0 m 
6.0 m 




B 




B 






Column height 
Roof slopes 


6.5 m 
1:3,1:4.1:5 














Support condition 
Wind/seismic zones 


Fixed 

: All 




A 

M 




A 






W /m 






Design Ultimate Forces 






— 


9 0m 






Section Designation 


Bending Moment 


Compressive Force 
(kN) 




Shear Force 


r 


Hogging 

(kKm) 




Sagging 

(kN.m) 

• 


(kN) 


A 


114 




- 


36 




- 


B 


75 




- 


38 




- 


C 


75 




64 


. 




53 


D 


26 




44 


- 




28 


E 


13 




61 


- 




16 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kNm) 


Axial Force 


Shear 
Force 

(kN) 




i ' 
Compressive 

(kN) 


Tensile 

(kN) 




DL 


20 


59 


-_ 


8 


A 


LL 


9 


13 


- 


3 




WL 


29 


- 


21 


31 
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TABLE 5 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 

12.0 m 
5.0 m 

1:3,1:4,1:5 
Fixed 
AU 




90 m 



A 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 

(kKm) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



153 
143 

143 
34 
22 



88 

79 

109 



95 
131 



106 

55 
23 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kNm) 


Axial Force 

A 


Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


45 


85 




- 


22 


A 


LL 


18 


26 




- 


9 




WL 


57 


- 




15 


33 



31 
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TABLE 4 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



9.0 m 

12.0 m 

6.5 m 

1:3,1:4.1:5 
Fixed 
AU 



Bending Moment 




Hogging 

fkN.mJ 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



231 

153 

153 

50 

23 



126 
90 

125 



63 
80 



109 

57 
33 



Foundation Forces at Service Load Stage 



Section Desigiyition 



Forces 


Bending 


Axial Force 


Due to 


Moment 


( 
Compressive 


) 
Tensile 




(kN.m) 


(kN) 


(kN) 


DL 


41 


92 


- 


LL 


16 


26 


- 


WL 


113 


_ 


42 



Shear 
Force 

(kN) 



16 

7 

52 
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TABLE 5 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind /seismic zones 
Design Ultimate Forces 



12.0 m 

6.0 m 

5.0 m 

1:3,1:4,1:5 
Fixed 
All 




A. 



12 Om 



Section Designation 



Bending Moment 
-A 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force, 

(kN) 



A 
B 
C 
D 
E 



109 

143 

143 

17 

12 



50 
66 
89 



77 
96 



76 

38 
11 



Foundation Forces at Service Load Stage 



Section Designation 


Forces 
Due to 


Bending 
Moment * 


Axial Force 

A 


Shear 
Force 




Compressive 




Tensile 








(kN.m) 


(kN) 




(kN) 


(kN) 




DL 


50 


71 




- 


23 


A 


LL 


17 


18 




- 


9 




WL 


23 


- 




13 


14 



33 



SP43(S&T):i987 



TABLE 6 DESIGN FORCES 

Span : 12.0 m 

Frame spacing 6.0 m 

Column height : 6.5 m 

Roof slopes : 1:3,1:4, 1:5 

Support condition : Fixed 

Wind/seismic zones : AH 

Design Ultimate Forces : 




Ai 



12 m 



mm 



Section Designation 



Bending Momen t 
A 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



141 

141 

141 

25 

13 



68 

76 

105 



88 
96 



78 
40 
15 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kKm) 


Axiai Force 


Shear 
Force 




Compressive 

(kN) 


Tensile 

(kN) 


(kN) 




DL 


46 


78 


_ 


18 


A 


LL 


16 


18 


- 


6 




WL 


48 


- 


11 


21 



34 
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TABLE 7 DESIGN FORCES 































E 


"^^ 






Span 


12.0 m 






B 


C^ 








^ 


B 


- 


Frame spacing 


: 6.0 m 






















Column height 


9.5 m 


















E 




Roof slopes 


1:3,1:4, 


1:5 
















in 




Support condition 


Fixed 


















, 




Wind/seismic zones 


All 






A 

m 


r 








M 


A 

f — 


- 


Design Ultimate Forces 














12 m 






- 












~ 








Section Designation 


Bending Moment 




Compressive 


Force 




Shear Force 


■ 


Hogging 


A 
















r 




Sagging 






(kN,m) 




(kN,m) 






(kN) 






(kN) 


A 


249 




- 






79 






_ 


B 


167 




- 






66 






_ 


c 


167 




122 






_ 






81 


D 


45 




93 






- 






43 


E 


12 




129 






- 






25 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 


Shear 
Force 

(kN) 




( 

Compressive 
(kN) 


Teksile 

(kN) 




DL 


41 


91 


_ 


11 


A 


WL 


14 


18 


- 


4 




LL 


125 


- 


26 


39 



35 
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TABLE 8 DESIGN FORCES 



Span 


12.0 m 


Frame spacing 


12.0 m 


Column height 


5.00 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Fixed 


Wind/seismic zones 


All 


Design Ultimate Forces 






12 Off 



Section Designation 



Bending Moment 
X 



Hogging 

(kN.m) 



Sagging 

(kKm) 



Compressive Force 



(kNj 



Shear Force 
(kN) 



A 
B 
C 
D 

E 



198 

258 

258 

41 

35 



117 
118 
161 



112 
174 



137 
68 
23 



Foundation Forces at Service Load Stage 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kKm) 


Axial Force 


Shear 




( 

Compressive 

(kN) 


Tensile 

(kN) 


Force 

(kN) 




DL 


86 


106 


- 


40 


A 


LL 


35 


35 


- 


17 




WL 


46 


- 


25 


27 



36 . 
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TABLE 9 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12,0 m 

12.0 m 

6.5 m 

1:3,1:4,1:5 
Fixed 
All 




Section Designation 



Bending Moment 

A^ 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



264 

255 

255 

58 

42 



152 
137 
190 



125 

174 



141 
73 
30 



Foundation Forces at Service Load Stage 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 


Shear 
Force 




c 
Compressive 

(kN) 




1 
Tensile 

(kN) 


(kN) 




DL 


81 


113 




- 


30 


A 


LL 


32 


35 




- 


13 




WL 


96 


- 




21 


43 



37 
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TABLE 10 DESIGN FORCES 



Span 


: 12.0 m 


Frame spacing 


: 12.0 m 


Column height 


9.5 m 


Roof slopes 


: 1:3,1:4,1:5 


Support condition 


Fixed 


Wind/seismic zones 


: All 


Design Ultimate Forces 






12-0 m 



Section Designation 



Bending Moment 



flogging 
(kN.mj 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



483 
309 
309 
101 
39 



259 
168 
232 



93 
113 



146 

77 
50 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 


Bending 
Moment 

(kN.m) 


Axic 


il Force 


Due to 


Compressive 
(kN) 


Tensile 

(kN) 


DL 


71 


127 


- 


LL 


28 


35 


- 


WL 


251 


_ 


52 



Shear 
Forces 

(kN) 



20 

8 

79 



38 
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TABLE 11 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0 m 

6.0 m 

6.5 m 

1:3,1:4,1:5 
Fixed 
All 




A 



laom 



Section Designation 



Bending Moment 

A 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 
(kN) 



A 
B 
C 
D 
E 



300 

422 

422 

8 



38 
179 
236 



243 
191 



147 
72 
15 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 




Axial Force 


Shear 
Force 

(kN) 




t 

Compressive 
(kN) 




Tensile 
(kN) 




DL 


167 


156 






- 


50 


A 


LL 


41 


26 






- 


15 




WL 


31 


- 






20 


15 



39 
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TABLE 12 DESIGNEORCES 



Span 


18.0 m 


Frame spacing 


6.0 m 


Column height 


9.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Fixed 


Wind/seism.ic zones 


Ail 


Design Ultimate Forces 






18. Om 



Section Designation 



Bending Moment 
A 



hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 

E 



379 

421 

421 

21 



86 
222 
308 



212 
191 



154 
79 
21 



houndation forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




i 
Compressive 

(kN) 




Tensile 

(kN) 


(kN) 


DL 


152 


180 




- 


39 


LL 


36 


26 




- 


10 


WL 


101 


_ 




16 


31 



40 
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TABLE 13 DESIGN FORCES 

Span : 18.0 m 

Frame spacing : 6.0 m 

Column height : 12.5 m 

Roof slopes : 1:3,1:4,1:5 

Support condition : Fixed 

Wind/seismic zones : All 

Design Ultimate Forces : 



A 



18-6 m 



Section Designation 



Bending Moment 
A 



Hogging 
(kN.m) 



Sagging 
(kN,m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



515 

421 

421 

45 



161 

258 
358 



197 
141 



158 
83 
32 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 


Bending 
Moment 

(kNm) 


Axial Force 

A. 




Shear 
Force 

(kN) 


Due to 


( 

Compressive 
(kN) 




) 
Tensile 

(kN) 


DL 


139 


204 




- 


28 


LL 


33 


26 




- 


7 


WL 


204 


— 




43 


49 



41 
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TABLE 14 DESIGN FORCES 

Span : IB.O m 

Frame spacing : 12.0 m 

Column height : 6.5 m 

Roof slopes : 1:3,1:4,1:5 

Support condition : Fixed 

Wind/seismic zones : All 
Design Ultimate Forces 




180 m 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 

(kN,m) 



Compressive Force 



(kN) 



Shear Force * 



(kN) 



A 
B 
C 
D 
E 



479 

681 

681 

52 

36 



174 
288 
381 



362 
307 



236 

116 

30 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

fkN.m) 


Axial Force 

A 




Shear 
Force 


Compressive 

(kN) 




Tensile ^ 
(kN) 


(kN) 


DL 


252 


210 




- 


87 


LL 


82 


52 




- 


30 


WL 


62 


_ 




40 


29 



42 
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TABLE 15 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0 m 
12.0 m 
9.5 m 
1:3,1:4,1:5 
Fixed 
All 




180 m 



Section Designation 



r 



Bending Moment 
/v 



Hogging 
(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



646 

678 

678 

94 

42 



271 
358 
496 



268 
307 



248 

128 

43 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 


Compressive 

(kN) 




1 
Tensile 

(kN) 


(kN) 


DL 


229 


234 




_ 


59 


LL 


73 


52 




- 


20 


WL 


202 


_ 




32 


62 



43 
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Span 

Frame q>acing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 

A 



Hogging 

(kKm) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



928 
683 
683 
149 
38 



417 
416 

577 



213 
205 



255 

134 

62 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




Compressive 
(kN) 




Tensile 

(kN) 


(kN) 




DL 


210 


258 




- 


43 


A 


LL 


66 


52 




- 


14 




WL 


409 


- 




86 


98 



44 



TABLE 17 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 

6.0 m 

9.5 m 

1:3,1:4,1:5 
Fixed 
All 



SP43(S&T):1987 




240 m 



Section Designation 



Bending Moment 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kNj 



A 
B 
C 
D 

E 



llA 
989 
989 



440 
592 



377 
334 



260 

129 

24 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 

A 


Shear 
Force 




Compressive 

(kN) 


Tensile 

(kN) 


(kN) 


DL 


405 


313 


- 


90 


LL 


71 


35 


- 


18 


WL 


77 


_ 


26 


24 



45 
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TABLE 18 DESIGN FORCES 



Span 


: 24.0 m 


Frame spacing 


* 6.0 m 


Column height 


12.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Fixed 


Wind/seismic zones 


AU 


Design Ultimate Forces 





Section Designation 




Bending Moment 

c— ^ : > 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



240 m 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



826 
982 
982 



9 
515 

712 



423 
334 



269 

138 

26 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN,m) 


Axial Force 

A_ 




Shear 




Compressive 
(kN) 




Tensile 

(kN) 


(kN) 


DL 


378 


350 




- 


73 


LL 


65 


35 




- 


13 


WL 


173 


— 




22 


40 



46 
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TABLE 19 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 
12.0 m 
9.5 m 
1:3,1:4,1:5 
Fixed 
AU 




240 m 



Section Designation 



Bending Moment 



Hogging 

(kN.m) 



Sagging 

(kN,m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



1062 
1450 
1450 

47 



197 
645 
868 



444 
489 



381 

189 

40 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 

A. 




Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 


DL 


553 


384 




- 


134 


LL 


141 


70 




- 


37 


WL 


155 


— 




52 


48 



47 
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TABLE 20 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 
12.0 m 
12.5 m 
1:3,1:4,1:5 
Fixed 
All 




24 m 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.mj 



Sagging 
(kN,m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



1293 

1440 

1440 

90 



333 

754 

1043 



497 
489 



395 

283 
55 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 


Bending 


Axial Force 




Shear 


Due to 


Moment ' 




A 




Force 




( 
Compressive 




Tensile 




(kN,m) 


(kN) 




(kN) 


(kN) 


DL 


516 


421 




— 


100 


LL 


130 


70 




- 


27 


WL 


346 


_ 




44 


80 



48 
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TABLE 21 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



30.0 m 

6.0 m 

9.5 m 
1:3,1:4,1:5 
Fixed 
All 




30-0 m 



Section Designation 



Bending Moment 
A 



Hogging 

(kN,m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



1 141 
1523 
1523 



600 
765 



542 
417 



313 

150 

43 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 

A 




Shear 
Force 




Compressive 

(kN) 


Tensile 

(kN) 


(kN) 


DL 


662 


361 


- 


152 


LL 


119 


44 


- 


29 


WL 


45 





35 


16 



49 
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TABLE 22 DESIGN FORCES 



Span 


30.0 m 


Frame spacing 


6.0 m 


Column height 


12.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Fixed 


Wind/seismic zones 


AU 


Design Ultimate Forces 






30 m 



E 



Section Designation 



Bending Moment 

A 



Hogging 

(kKm) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



1 155 
1547 

1547 



707 
959 



480 
417 



327 

164 

28 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kNm) 


Axial Force 




Shear 
Force 

(kN) 




i 
Compressive 

(kN) 




Tensile 

(kN) 


DL 


627 


398 




- 


117 


LL 


109 


44 




- 


22 


WL 


143 


-_ 




32 


34 



50 
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TABLE 23 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



30.0 m 
12.0m 
9.5 m 
1:3,1:4,1:5 
Fixed 
All 




A 



30 Om 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



1664 

2 233 

2 233 

48 



214 

880 

1122 



732 
611 



459 

219 

62 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 

A 




Shear 
Force 

(kN) 




t 

Compressive 
(kN) 




Tensile 

(kN) 


DL 


905 


450 




— 


215 


LL 


237 


87 




- 


59 


WL 


90 


_ 




70 


32 



51 
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Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 

A 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



1715 
2 268 
2 268 

83 



338 
1036 
1405 



566 

611 



480 

240 

52 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axic 

Compressive 

(kN) 


tl Force 




Shear 






Tensile 

(kN) 


(kN) 




DL 


857 


487 




- 


159 


A 


LL 


218 


87 




- 


43 




WL 


286 


- 




64 


67 



52 
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TABLE 25 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 
6,0 m 
5.0 m 

1:3,1:4,1:5 
Fixed 
All 




SOm 



9-0 m 



Section Designation 



Bending Moment 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



68 
56 
56 
13 
13 
9 
83 
29 
40 



33 
31 
39 

25 
35 



40 

53 



39 
50 



43 
21 
16 
27 
48 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kNm) 



r 



Axial Force 
A 



Compresdve 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 

LL 
WL 



20 

9 

26 



46 
12 



9 

5 

14 



DL 
LL 
WL 



27 



74 
28 



26 



15 



53 
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TABLE 26 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 
6.0 m 
6.5 m 

1:3,1:4,1:5 
Fixed 
All 




Section Designation 



Bending Moment 

^^ 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



99 

70 
70 
13 
10 
8 
101 
50 
64 



40 
40 
49 
39 
29 



36 
39 



56 

78 



48 
23 
19 

33 
58 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 

I * . 

Compressive Tensile 

(kN) (kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



20 

8 

46 



57 
12 



19 



7 

3 

21 



DL 
LL 
WL 



43 



93 

28 



26 



19 



54 
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TABLE 27 DESIGN FORCES 



Span 

Frame pacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 

12.0 m 

5.0 m 

1:3,1:4,1:5 
Fixed 
AU 




Section Designation 



r 



Bending Moment 

A 



Hogging 

(kN,m) 



Sagging 

(kN.mj 



■^ 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 

E 
F 
G 
H 

I 



152 

131 

131 

20 

18 

15 

194 

58 

80 



53 
73 
91 
58 
54 



102 
123 



118 
142 



100 
48 
31 
62 

113 



Foundation Forces at Service Load Stage . 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kNm) 


Axial Force 

A 




Shear 
Force 




Compressive 

(kN) 




Tensile ' 

(kN) 


(kN) 




DL 


49 


83 




— 


22 


A 


LL 


18 


25 




- 


9 




WL 


52 


- 




9 


29 




DL 


„ 


155 




— 


_ 


I 


LL 


- 


55 




- 


- 




WL 


54 


- 




51 


29 



55 
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TABLE 28 DESIGN FORCES 



Span 


9.0 m 




8 


H 


"""^'^ 






a 


^" 


*" 


Frame spacing 


12.0 m 




















Column height 


6.5 m 




















Roof slopes 


1:3,1:4, 


1:5 


















Support condition 
Wind/seismic zones 


Fixed 
All 




•1 1 

I »-0m 1 


torn 


M 
1 


A 

r 

L 


— 


- 


Design Ultimate Forces 








r ■ - 1 








Section Designation 


Bending Moment 


Compressive Force 


Sh 


ear Force 


C 










i 

( 


hogging 

'kN.m) 




Sagging 

(kN.m) (kN) 






(kN) 


A 


201 




■ - 


64 






- 


,B 


143 




- 


82 






- 


C 


143 




78 


- 






100 


D 


25 




83 


- 






48 


E 


18 




102 


- 






38 


F 


15 




69 


.- 






68 


G 


209 




54 


- 






119 


H 


99 




- 


112 






- 


I 


129 




- 


153 






- 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kNm) 


Axial Force 




Shear 
Force 

. (kN) 




c 
Compressive 

(kN) 




Tensile 

(kN) 


DL 


42 


88 




_ 


16 


LL 


16 


24 




- 


6 


WL 


92 


- 




37 


42 


DL 


_ 


162 




_ 


_ 


LL 


- 


56 




- 


- 


WL 


86 


_ 




52 


37 



56 



SP43(S&T):1987 




Span 

Frame spacing 
Column height 
Roof slopes 
S\^ort condition 
^Ind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 

(kNm) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



111 

137 

137 

13 

10 

10 

174 



29 
60 
16 
48 

35 



84 
93 



199 

223 



73 
35 
17 
41 
79 



Foundation Forces at Service Load Stage . 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 

A. 




Shear 
Force 

(kN) 


Compressive 

(kN) 




[it 


DL 


58 


70 




. — 


IS 


LI 


19 


17 




- 


9 


WL 


27 


- 




8 


14 


DL 


_ 


149 




- 


- 


LL 


- 


36 




- 


- 


WL 


29 


_ 




34 


15 



57 



SP43(S&T):1^7 



TABLE 30 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultiiniite Forces 



12.0 m 

6.0 m 

6.5 m 
1:3,1:4,1:5 
Fixed 
All 




120 m 



12-0 m 



4- 



Section Designation 



r 



Bending Moment 

A 



Hogging 

(kN,m) 



Sagging 
(kN,m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



143 

130 

130 

14 

11 

10 

190 

49 

68 



39 
70 
80 
54 
37 



92 
91 



99 

,130 



73 
36 
20 
46 
83 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



C 



Axial Force 
A. 



Compressive Tensile 

(kN) (kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



51 
17 

44 



76 
17 



18 
6 

18 



DL 
LL 
WL 



46 



129 
37 



34 



19 



58 



SP43(S&T):1987 




Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 
A 



hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



211 

149 

149 

20 

10 

13 

211 

107 

136 



75 
86 
103 
70 
35 



77 
65 



103 
148 



73 
36 
27 
51 
89 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



41 

13 
100 



88 
16 



24 



11 

4 

31 



DL 
LL 
WL 



90 



146 
38 



35 



27 



59 



SP43(S&T):1987 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 




Section Designation 



Bending Moment 
A 



Hogging 

(kN,m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
B 
F 
G 
H 
1 



232 

247 

247 

32 

29 

25 

314 

57 

87 



73 

108 

137 

88 

91 



125 
168 



154 
178 



131 
63 
34 
74 

142 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN,m) 


Axial Force 




Shear 
Force 


Compressive 

(kN) 


Tensile^ 

(kN) 


(kN) 


DL 


100 


104 


- 


43 


LL 


38 


34 


- 


18 


WL 


54 


- 


15 


28 


DL 


— 


193 


_ 


_ 


LL 


- 


72 


- 


- 


WL 


58 


- 


67 


30 



60 



SP43(S&T):1987 



TABLE 33 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 

12.0 m 

6.5 m 

1:3,1:4,1:5 
Fixed 
All 




120 m 






124 m 



Section Designation 



r 



Bending Moment 
A 



Hogging 
(kN.m) 



Sagging 
(kN.m) 



'Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



265 

234 

234 

36 

32 

26 

344 

97 

137 



92 
127 
189 
101 

95 



134 
165 



158 
189 



133 
64 

40 

82 

150 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 


^ It 


Axial Force 

A 




Shear 
Force 




f 
Compressive 

(kN) 




1 
Tensile 

(kN) 


(kN) 


DL 


89 


110 




- 


31 


LL 


33 


33 




- 


12 


WL 


88 


- 




12 


37 


DL 


- 


203 




- 


- 


LL 


- 


74 




- 


- 


WL 


91 


— 




68 


38 



61 



SP43(S&T):1987 



TABLE 34 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 
12.0 m 
9.5 m 
1:3,1:4,1:5 
Fixed 
AU 




12 On 



120fn 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 
(kN.mJ 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



407 

274 

274 

49 

32 

30 

381 

214 

271 



162 
154 
186 
130 
95 



91 
112 



165 
210 



132 
64 
54 
93 

161 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive Tensile 

(UN) (kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



71 

26 

201 



121 
32 



47 



18 

7 

63 



DL 
LL 

WL 



181 



222 
76 



69 



54 



62 



SP43(S&T):1987 




Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 

A 



flogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



357 

412 

412 

7 

3 
487 

77 



5 
162 
201 
135 

6 



242 
187 



390 
295 



142 
67 
23 
75 

150 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




TensUe 

(kN) 


(kN) 


DL 


198 


156 




- 


63 


LL 


47 


26 




- 


16 


WL 


47 


~ 




12 


18 


DL 


_ 


262 




— 


- 


LL 


- 


54 




- 


- 


WL 


51 


— 




50 


20 



63 



SP43(S&T):1987 



TABLE 36 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
W^md/seismic zones 
Design Ultimate Forces 



18,0 m 

6.0 m 

9.5 m 
1:3,1:4,1:5 
Fixed 
All 




Section Designation 



Bending Moment 



Hogging 
(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



394 

388 

388 

3 

3 
560 
104 
147 



27 
206 
258 
154 



217 
181 



246 
326 



145 
70 
28 
89 

164 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 
(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



168 
38 
95 



177 
25 



40 
10 

27 



DL 
LL 

WL 



98 



291 

SS 



51 



28 



64 



SP43(S&T):1987 



TABLE 37 DESIGN FORC 

Span 


ES 

18.0 m 




8 


€ 


H 


5-^ 


E 


^ 


B 


Frame spacing 


6.0 m 






















Column height 


12.5 m 






















Roof slopes 


1:3,1:4, 


1:5 




















Support condition 
Wind /seismic zones 


Fixed 
All 




1 


ISOm 


I 

M 


r 


19 m 


J^-r 


Design Ultimate Forces 
















Section Designation 


Bending Moment 


Compressive 

(kN) 


Force 


Shear Force 




Hogging 
kN.m) 




'J 
Sagging 

(kN.m) 


(kN) 


A 


467 




- 




196 




- 


B 


396 




- 




139 




- 


C 


396 




18 




- 




145 


D 


5 




239 




- 




71 


E 


- 




292 




- 




35 


F 


3 




176 




- 




98 


G 


606 




- 




- 




173 


H 


184 




- 




253 




- 


I 


240 




- 




358 




— 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
■ ■A. 



( " ) 

Compressive Tensile 



(kN) 



(kN) 



Shear 
Force 

(kN) 



DL 


144 


LL 


32 


WL 


168 


DL 


- 


LL 


- 


WL 


160 



199 
24 



320 
56 



38 



27 

7 

40 



52 



36 



65 



SP43(S&T):1987 




Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



A 
B 
C 
D 
E 
F 
G 
H 
I 



Bending Moment 

___ >v 



Hogging 

(kN.m) 



591 

664 

664 

45 

28 

37 

784 

154 



Sagging 

(kN.m) 



106 
260 
323 
218 
124 



Compressive Force 



(kN) 



253 
301 



628 
380 



Shear Force 



(kN) 



228 
108 
45 
121 
241 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 



(kN) 



z:r^ 



(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



299 
93 

95 



209 
51 



25 



95 
32 
35 



DL 
LL 

WL 



103 



369 

107 



f>n 



39 



66 



SP43(S&T):1987 



TABLE 39 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0 m 
12.0 m 
9.5 m 
1:3,1:4,1:5 
Fixed 
All 




tSOr 



tSOm 



Section Designation 



Bending Moment 
A 



Hogging 
(kN.m) 



Sagging 

(kN,m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



665 

625 

625 

49 

33 

38 

903 

208 

294 



144 
332 
416 
256 
131 



281 
292 



335 
415 



234 
113 
58 
144 
264 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 


Shear 
Force 




( 7 

Compressive Tensile 

(kN) (kN) 


(kN) 


DL 


254 


229 


60 


LL 


75 


50 


19 


WL 


189 


19 


54 


DL 


- 


401 


_ 


LL 


- 


110 


- 


WL 


196 


102 


55 



67 



SP43(S&T):i987 



TABLE 40 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0m 
12.0 m 
12.5 m 
1:3,1:4,1:5 
Fixed 
All 




^~ 



Section Designation 



Bending Moment 

A 



flogging 
(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



828 

646 

$46 

60 

31 

38 

977 

367 

480 



244 
384 
470 
299 
128 



214 
207 



342 
449 



234 

114 

71 

158 

278 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kNm) 


Axial Force 

A 




Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 


DL 


217 


249 




- 


41 


LL 


64 


49 




- 


13 


WL 


335 


- 




76 


79 


DL 


- 


433 




_ 


- 


LL 


- 


112 




- 


- 


WL 


320 


_ 




104 


71 



68 



TABLE 41 DESIGN FORCES 



SP43(S&T):1987 



Span 

Frame pacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 

6.0 m 

9.5 m 

1:3,1:4,1:5 
Fixed 
All 




'i 



2A0m 



Section Designation 



A 
B 
C 
D 
E 
F 
G 
H 
I 



Bending Moment 
A 



Hogging 

(kN.m) 



862 

954 
954 



1 179 



Sagging 
(kN,m) 



400 
503 
319 



Compressive Force 



(kN) 



389 

324 



686 
811 



Shear Force 

(kN) 



250 
119 
32 
137 
268 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 


Axial Force 




Shear 
Force 






(kN.m) 


V 

Compressive 

(kN) 




1 
Tensile 

(kN) 


(kN) 




DL 


476 


310 




„ 


105 


A 


LL 


79 


34 




- 


19 




WL 


99 


- 




16 


26 




DL 


- 


510 




- 


- 


I 


LL 


- 


72 




- 


- 




WL 


106 


- 




67 


28 



69 



SP43(S&T):1987 



TABLE 42 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 
6.0 m 
12.5 m 
1:3,1:4,1:5 
Fixed 
All 




240 m 



240 m 



Section Designation 



Bending Moment 



Hogging 

(kN.m) 



Sagging 
(kN,m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



S75 
908 
908 



1301 
180 
255 



476 
598 
346 



427 
317 



497 
662 



254 
123 
33 
155 
286 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




Tenstte ^ 

(kN) 


(kN) 


DL 


420 


344 




- 


75 


LL 


68 


33 




- 


13 


WL 


164 


_ 




13 


35 


DL 


- 


556 




- 


- 


LL 


- 


73 




- 


- 


WL 


170 


_ 




68 


36 



70 



SP43(S&T):1987 




Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
I>esign Ultimate Forces 



Section Designation 



Bending Moment 
A 



Hogging 

(kN,m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



1271 
1399 
1399 

32 

22 
1720 

319 



52 
587 
737 
474 

57 



471 
475 



1005 

724 



366 

174 

59 

201 

393 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.mj 



Axial Force 

{ ^ \ 

Compresrive Tensile 



(kN) 



(kN) 



Shear 
Force 

(kN) 



DL 


650 


LL 


158 


WL 


198 


DL 


- 


LL 


- 


WL 


213 



381 
58 



654 
144 



31 



144 
38 
52 



134 



57 



71 



SP43(S&T):1987 



TABLE 44 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 
12.0 m 
12.5 m 
1:3,1:4,1:5 
Fixed 
AU 




U-On 



Section Designation 



Bending Moment 
A 



Hogging 

fkKrn) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kNj 



A 
B 
C 
D 
E 
F 
G 
H 
I 



1352 

1331 

1331 

26 

22 

1908 

359 

511 



121 
698 
877 
526 
48 



512 
465 



615 

780 



372 
180 
73 
228 
419 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial Force 
/s 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
Wl 



574 
135 
328 



413 
66 



26 



103 
26 

71 



DL 
LL 
WL 



340 



702 
147 



136 



73 



72 



TABLE 45 DESIGN FORCES 



SP43(S&T):1987 



Span 

Frame spacing 

Column height 


9.0 m 
6.0 m 
5.0 m 




B 


c 


H 


L 


H 


G ^ 


E 


-^ 


t 

£ 


Roof slopes 


1:3, 1:4, 


1:5 


















«A 


Support condition 
Wind /seismic zones 


Fixed 

AU 




A 
1 %^m 


I 

M 


f 


I 

m 

I 


9-0 m 


-•4 


Design Ultimate Forces 




I 


1 


I 






I 


Section Designation 


Bending Moment 


Compressive 


Force 


Shear Force 






>v 




(kN) 








r 


Hogging 

(kN,m) 




Sagging 
(kN.m) 


(kN) 


A 


69 




- 


40 






~ 


B 


60 




- 


54 






~ 


C 


60 




30 


- 






43 


D 


13 




29 


- 






21 


E 


13 




39 


- 






15 


F 


10 




24 


- 






25 


G 


77 




33 


- 






47 


H 


36 




- 


93 






- 


I 


45 




- 


104 






- 


/ 


78 




33 


" 






47 


K 


9 




25 


- 






24 


L 


10 




31 


-*. 






9 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive 
(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



23 
10 
24 



47 
13 



10 

5 
12 



DL 
LL 
WL 



3 

1 

28 



73 
27 
12 



14 



73 



SP43(S&T):1987 



TABLE 46 DESIGN FORCES 




















Span 


• 9.0 m 




8 


E 


H 




L 


H 


F^ 


£ 


^ 


B 


_ 


Frame spacing 


: 6.0 m 


























Column height 


6.5 m 






















E 




Roof slopes 
Support condition 


1:3,1:4, 

Fixed 

AU 


1:5 


A 

90 m 


I 

J 


r 


»^m 


I 

M 


r 


9-0 m 


A 

m — 

\ 


- 


Wind/seismic zones 












■ \ 




— H" 




Design Ultimate Forces 






















Section Designation 


Bending Moment 




Compressive Force 


She 


*ar Force 


i 


"logging 






Sagging 




I 


kN.m) 






(kKm) 






(kN) 






(kN) 


- 


A 


93 






- 






35 






'\ 


B 


66 






- 






38 






_ 


C 


66 






35 






- 






49 


D 


11 






39 






- 






24 


E 


10 






50 






- 






18 


F 


8 






31 






- 






31 


G 


94 






27 






- 






56 


H 


51 






- 






73 






- 


I 


62 






- 






132 






— 


J 


99 






27 






- 






56 


K 


7 






32 






- 






30 


L 


8 






38 






- 






12 





Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
Wl 



23 

9 

39 



58 

12 



20 



8 

3 

17 



Dl 
LL 
WL 



2 

1 

39 



90 
27 
12 



16 



74 



SP43(S&T):1987 




Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
"Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



r 



Bending Moment 



Hogging 

(kN,m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



155 

139 

139 

20 

18 

16 

180 

73 

93 

182 

14 

14 



102 
126 



48 
69 
91 
56 
51 



50 
56 
73 



226 
250 



101 
50 
30 
59 

110 



110 
54 

17 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kNm) 




Axial Force 


Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 


DL 


56 


85 






— 


25 


LL 


21 


25 






- 


10 


WL 


47 


- 






10 


24 


DL 


6 


149 






_ 


2 


LL 


1 


53 






■* 


1 


WL 


55 


24 









28 



75 
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TABLE 48 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 
12.0 m 

6.5 m 

1:3,1:4,1:5 
Fixed 
AU 




9-0 ffl 



Section Designation 



Bending Moment 
A 



Hogging 

(kN,m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



191 

137 

137 

21 

19 

16 

193 

101 

123 

204 

14 

14 



68 
81 
103 
64 
51 



50 
66 

79 



62 
80 



151 
259 



102 
50 
37 
65 

116 



146 
61 
24 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 

LL 
WL 



48 
17 
79 



90 

25 



40 



17 

7 

35 



DL 
LL 
WL 



3 

1 

79 



157 
54 
24 



33 



76 



SP43(S&T):I987 




Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



141 
145 
145 

14 
110 

U 
158 

51 

19 

161 

9 

7 



30 
55 
73 
50 
33 



33 

47 
63 



85 
95 



168 

210 



73 
36 
16 
38 
76 



76 
36 

10 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 




Axial Force 

A 


Shear 
Force 




Compressive 

(kN) 




Tensile * 

(kN) 


(kN) 


DL 


67 


71 






- 


27 


LL 


22 


17 






~ 


10 


WL 


27 


- 






8 


12 


DL 


10 


119 






- 


3 


LL 


3 


35 






- 


1 


WL 


36 


16 






- 


17 



77 
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TABLE 50 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 

6.0 m 

6.5 m 

1:3,1:4,1:5 
Fixed 
All 




120m 



12^)m 



Section Designation 



Bending Moment 
A 



hogging 

(kKm) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



149 

138 

138 

13 

11 

11 

175 

63 

82 

177 

10 

8 



34 
67 
88 
54 
34 



34 
53 
71 



92 
93 



170 
201 



75 
37 
20 
43 
81 



81 
40 
10 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN,m) 



Axial Force 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



59 
19 

40 



77 
17 



20 

7 

16 



DL 
LL 
WL 



1 

2 

48 



126 
36 
16 



19 



78 
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TABLE 51 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 

6.0 m 

9.5 m 

1:3,1:4,1:5 
Fixed 
AU 




12 Om 



120 m 



T20m 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



(kN,m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



198 

141 

141 

14 

10 

12 

195 

102 

124 

208 

10 

8 



75 
63 



62 
84 
105 
65 
34 



34 
66 
79 



113 

217 



75 
37 
25 
49 
87 



87 
47 
19 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 

A 



Compressive 

(kN) 



Tensile 

(kN) 



n 



Shear 
Force 

(kN) 



DL 
LL 
WL 



47 
15 
85 



89 
16 



1 
26 



12 

4 

26 



Dl 
LL 
WL 



3 

1 

80 



142 
36 
16 



23 



79 
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TABLE 52 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 
12.0 m 
5.0 m 
1:3,1:4,1:5 
Fixed 
All 




12 Qm 



13-Dm 



Section Designation 



r 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 



256 

262 

262 

33 

28 

28 

286 

100 

135 

291 

23 

21 



77 

100 

132 

90 

84 



85 

86 

114 



127 
172 



298 

322 



133 
64 
34 
68 

137 



137 
66 
18 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kNm) 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 

WL 



116 
44 

55 



107 
35 



16 



47 
19 

25 



DL 
LL 

WL 



17 

5 

73 



189 
70 
32 



5 

1 

34 



80 
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TABLE 53 DESIGN FORCES 



Span 

Frame spacing 

Column height 


12.0 m 

12.0m 

6.5 m 






B 


■ 


L 


K 

H 


E 


,0 


B 
£ 


Roof slopes 


1:3,1:4, 


1:5 


















Support condition 


Fixed 






*i i 


I 




A 


m 1 


Wind/seismic zones 
Design Ultimate Forces 


All 






I irom 


120m 




12^m 


1 














1 


Section Designation 


Bending Moment 


Compressive 

(kN) 


Force 


Sh 


ear Force 


r 

1 


hogging 

<kN.m) 






1 
Sagging 

(kN.m) 


(kN) 


A 


274 






— 


135 






- 


B 


249 






- 


168 






- 


C 


249 






84 


- 






135 


D 


34 






121 


- 






67 


E 


32 






158 


- 






39 


F 


28 






99 


- 






78 


G 


317 






89 


- 






146 


H 


126 






- 


301 






- 


I 


162 






- 


332 






- 


J 


321 






88 


- 


' 




146 


K 


24 






98 


- 






74 


L 


24 






129 


- 






22 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 




Axial Force 


Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 


DL 


103 


112 






- 


34 


LI 


38 


34 






" 


14 


WL 


80 


- 






14 


31 


DL 


12 


198 






- 


2 


LL 


3 


71 






- 


- 


WL 


95 


32 






- 


37 



81 
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TABLE 54 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 
12.0 m 
9.5 m 
1:3,1:4.1:5 
Fixed 
All 




120 m 



12-0 m 



12-0 m 



Section Designation 



Bending Moment 
A 



hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



311 

256 

256 

38 

32 

30 

352 

206 

248 

380 

24 

25 



87 
108 



138 
151 
190 
120 
90 



88 

124 
143 



203 
351 



135 
67 
51 
89 

157 



157 
85 
37 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 

Moment 

(kN.m) 



Axial Force 



Compressive 

(kN) 



TensUe 

(kN) 



T 



Shear 
Force 

(kN) 



DL 

LL 
WL 



81 
29 

171 



123 
33 



52 



20 

8 

52 



DL 
LL 

WL 



4 

1 

161 



214 

72 
32 



47 



82 
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TABLE 55 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind /seismic zones 
Design Ultimate Forces 




Section Designation 



Bending Moment 

A 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



410 

436 

436 

15 

3 
438 
110 
164 
455 

4 



5 

1146 

191 

145 

6 



6 
126 

163 



246 
191 



346 
401 



143 
68 
29 
69 

143 



143 
66 
26 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kNmj 




Axial Force 

A 


Shear 
Force 

(kN) 




Compressive 

(kN) 




Tensile 

(kN) 


DL 


228 


158 






— 


69 


LL 


54 


26 






- 


18 


WL 


51 


- 






12 


17 


DL 


37 


259 






— 


8 


LL 


8 


52 






- 


2 


WL 


73 


24 









25 



83 



SP43(S&T):i987 




Span 

Frame spacing 
Column height 
Root slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 

A 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 

(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



All 

413 

413 

6 

2 
516 
143 
193 
519 

3 



13 

194 

256 

157 

2 



2 
148 
208 



219 

185 



350 
430 



148 
73 
27 
84 

159 



159 
79 
15 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN,m) 




Axial Force 

A 


Shear 
Force 


Compressive 

' (kN) 




Tensile 

(kN) 


(kN) 


DL 


195 


179 






- 


44 


LL 


43 


25 






- 


11 


WL 


87 


_ 






- 11 


23 


DL 


24 


289 






- 


3 


Ll 


3 


53 






- 


- 


WL 


104 


24 






_ 


28 



84 



TABLE -57 DESIGN FORCES 



SP43(S&T):1987 



Span 

Frame spacing 


18.0 m 
6.0 m 




B 


c 


0^^--^-,^ 


H 




J 

H 




--"-"^^^^O 

^^""-^^C 


B 


- 


Column height 


12.5 m 




















E 




Roof slopes 


1:3,1:4, 


1:5 


















— 


Support condition 


Fixed 




A 

m 




t 

M 


r 


X 

M 


r 


A 1 

1 


Wind/seismic zones 


All 






1 


mom 




KOm 


1 


It-Om 


\- 


Design Uhimate Forces 


1 






1 


1 




Section Designation 


Bending Moment 

A 




Compressive 

(kN) 


Force 


Shear Force 


r 
i 

i 


hogging 






Sagging 

(kN.m) 


(kN) 


A 


462 






- 




195 




- 


B 


395 






- 




139 




- 


C 


395 






57 




- 




US 


D 


- 






231 




- 




74 


E 


- 






295 




- 




34 


F 


2 






174 




- 




93 


G 


561 






- 




- 




168 


H 


190 






- 




227 




_ 


I 


243 






- 




459 




- 


J 


571 






- 




- 




168 


K 


3 






168 




" 




87 


L 


- 






228 




_ 




23 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.mJ 




Axial Force 

>* 


Shear 
Force 




r 
Compressive 

(kN) 




Tensile 

(kN) 


(kN) 


DL 


165 


201 






_ 


30 


LL 


36 


25 






- 


7 


WL 


143 


- 






41 


33 


DL 


13 


312 






-' 


1 


LL 


1 


54 






- 


- 


WL 


149 


24 






_ 


32 



85 
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TABLE 58 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0 m 

12.0 m 

6.5 m 

1:3,1:4,1:5 
Fixed 
All 




Section Designation 



Bending Moment 
/s 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



669 

703 

703 

57 

26 

40 

706 

209 

301 

733 

34 

18 



258 
307 



111 
235 
308 
234 
115 



117 
207 
267 



540 
595 



231 
110 
48 
110 
231 



231 

109 

41 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A. 



Compressive 
(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 

WL 



344 
108 
103 



212 
52 



25 



104 
35 
33 



DL 
LL 
WL 



56 

15 

145 



365 

105 

47 



12 

3 

51 



86 
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TABLE 59 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 

Section Designation 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 




Bending Moment 
A 



Hogging 

(kN.m) 



702 

665 

665 

50 

33 

41 

831 

280 

367 

840 

36 

24 



Sagging 

(kN.m) 



123 
313 
412 
256 
124 



123 
248 

337 



Compressive Force 

(kN) 



283 
298 



547 
627 



Shear Force 

(kN) 



238 
117 
56 
136 
256 



256 

126 

31 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 

A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



295 
86 

173 



232 
51 



21 



67 
21 
42 



DL 
LL 
WL 



37 

7 

208 



393 

106 
48 



5 

1 

55 



87 
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TABLE 60 DESIGN FORCES 



Span 

Frame i^acing 
Cohimn height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0 m 
12.0 m 
12.5 m 
1:3,1:4,1:5 
Fixed 
All 




Section Designation 



Bending Moment 



hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 



803 

633 

633 

46 

31 

40 

904 

381 

476 

932 

36 

24 



203 
372 
476 
288 
122 



121 
286 
367 



212 
204 



361 
658 



239 
119 
68 
150 
271 



271 

141 

46 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kNm) 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



250 

72 

286 



252 
50 



81 



46 
14 
66 



DL 
LL 
WL 



20 

2 

298 



420 

108 

48 



64 



88 
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TABLE 61 DESIGN FORCES 



Span 


9,0 m 




























Frame spacing 


6.0 m 




















Column height 


5.0 m 






BJ 


0^^ 


H 


K ^ 





%> 


L J, 


< 
H 


f"*"^ 


B _ 


- 


Roof slopes 


1:3.1:4. 


1:5 






















E 

e 

Ml 




Support condition 


Fixed 






A 


il 


p 

M 


r 




i 


L i^- 


- 


Wind/seismic zones 


AU 






- 


90m 




9-0 m 


1 


10 m 




9.0 m 


_ 








' 








Design Ultimate Forces 






















Section Designation 


Bending Moment 




Compressive Force 




Shear Force 








>v 
















r 








) 




Hogging 






Sagging 














i 


'kN.m) 






(kN,m) 






(kN) 






(kN) 


A 


72 






— 






41 






- 


B 


62 






- 






54 






- 


C 


62 






28 






- 






44 


D 


12 






28 






- 






22 


E 


13 






38 






- 






15 


F 


11 






25 






- 






24 


G 


74 






32 






^ 






46 


H 


38 












93 






- 


J 


49 






- 






104 






- 


J 


11 






33 






- 






46 


K 


8 






23 






^ 






23 


L 


10 






30 






„ 






8 


M 


10 






23 






- 






23 


N 


75 






30 






- 






43 


O 


22 






- 






98 






- 


P 


30 






~ 






61 






— 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m/ 



r 



Axial Force 

A 



Compressive 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



25 
12 
23 



47 
13 



11 

5 

11 



DL 
LI 
WL 



6 

2 

26 



73 
27 
12 



2 

1 

13 



DL 
LL 
WL 



20 



71 
26 



16 



10 



89 



SP43(S&T):1987 



TABLE 62 DESIGN FORCES 



Span 




9.0 m 
























Frame spacing 




6.0 m 




c^ 


."^^^tn J JS-^^-'-^JJ^ M N JJ-^^ 4 


^ G^ 


>^ . 


Column height 




6.5 m 




B 




H 







H 






B 


" 


Roof slopes 




1:3.1:4.1:5 
























Support condition 




Fixed 




.4 


i ;l 


ir 


i^- 


- 


Mnd/seismic zones 
Design Ultimate Forces 




All 




1 


ft^Offl 9 0in 1 9-Om 


1 


9 0m f 








t 








Section Designation 


r- 
1 

i 


Bending Moment 




Compressive Force 

(kN) 


Shear Force 




hogging 

kN.m) 


Sagging 
(kN.m) 


(kN) 


A 


92 




— 


35 




_ 


B 


66 




- 


38 




- 


C 


66 




31 


- 




49 


D 


11 




38 


_ 




25 


E 


10 




49 


- 




18 


F 


9 




31 


- 




31 


G 


92 




27 


_ 




55 


H 


49 




- 


109 




_ 


I 


61 




- 


131 




— 


J 


98 




27 


- 




55 


K 


7 




30 


- 




29 


L 


8 




39 


_ 




12 


M 


8 




29 


- 




28 


N 


94 




25 


— •*, 




51 





36 




- 


114 




_ 


P 


45 




- 


87 




" 


Foundation Forces at Service Load Stage : 


Section Designation 


Forces 
due to 


Bending 
Moment 

(kN.m) 




Axial Force 


-i 


Shear 
Force 

(kN) 




Compressive Tensile 
(kN) (kN) 




DL 


26 




59 




9 


A 


LL 


10 




13 




4 




WL 


36 




21 




16 




DL 


5 




91 




1 


I 


LL 


1 




27 




_ 




WL 


35 




12 




14 




DL 


- 




88 







P 


LL 


- 




26 




_ 




WL 


30 




15 




12 



90 



SP43(S&T):1987 



TABLE 63 DESIGN FORCES 



Span 


9.0 m 
























Frame spacing 
Column height 


12.0 m 
5.0 m 






B 


c>^ 


H 


^^ 


N>^ 


H 


r^ 


«e 


- 


Roof slopes 
Support condition 


1:3.1:4. 
Fixed 

All 


1:5 




A 
1 90m 


1 9-Om 1 90m 


9-Om 1 


- 


Wind/seismic zones 




1 — 




I : 






Design Ultimate Forces 


















Section Designation 


Bending Moment 




Compressive Force 

(kN) 


Shear Force 




Hogging 

^kN.m) 






> 

Sagging 
(kN.m) 


(kN) 


A 


162 






_ 




103 




_ 


B 


144 






- 




127 




- 


C 


144 






43 




- 




102 


D 


19 






66 




- 




51 


E 


18 






89 




„ 




30 


F 


16 






58 




- 




57 


G 


173 






49 




- 




108 


H 


78 






_ 




225 




- 


I 


101 






- 




249 




- 


J 


181 






51 




- 




108 


K 


13 






52 




- 




55 


L 


14 






71 




• 




16 


M 


15 






52 




- 




52 


N 


173 






46 




- 




102 


O 


_ 






- 




257 




- 


P 


59 






_ 




162 




- 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 
(kN) 



Axial Force 
A 



Tensile 
(kN) 



Shear 
Force 

(kN) 



DL 
LL 

WL 



62 
23 
46 



85 
26 



10 



26 

10 
22 



DL 

LL 
WL 



15 

4 

53 



149 
53 

23 



5 

1 

26 



DL 
LL 
WL 



39 



146 
52 



31 



20 



91 



SP43(S&T):1987 



TABLE 64 DESIGN FORCES 



Span 

Frame pacing 


9.0 m 
12.0 m 




si 


H 


s> 


Of H| ] 


e 


- 


Column height 


6.5 m 


















E 




Roof slopes 
Support condition 


1:3.1:4.1:5 
Fixed 
: All 




A 
M 


i 

t 9-Om 


f 


90 m 


p 
m 


%^m 1 9-Om i 


" 


Wind/seismic zones 












I 




Design Ultimate Forces 
















Section Designation 


Bending Moment 

A 






Compressive Force 

(kN) 


Shear Force 


r 


flogging 

(kN.m) 


Sagging 

flcN.m) 


(kN) 


A 


189 




_ 






62 


- 


B 


137 




- 






80 


- 


C 


187 




59 






- 


102 


D 


20 




78 






- 


51 


E 


18 




101 






- 


35 


F 


16 




64 






- 


63 


G 


189 




50 






- 


115 


H 


98 




- 






227 


- 


I 


122 




_ 






258 


- 


J 


197 




51 






- 


115 


K 


13 




61 






- 


60 


L 


14 




80 






- • 


24 


M 


15 




60 






- 


58 


N 


194 




47 






- 


106 





71 




- 






236 


- 


P 


91 




- 






170 


— 


Foundation Forces at Service Load Stage : 


Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 








Axial Force 

A 


Shear 

Force 




Compressive 

fkN) 


Tensile 

(kN) 


(kN) 




DL 


53 




91 




- 


18 


A 


LL 


19 




25 




- 


7 




WL 


73 




- 




41 


31 




DL 


10 




158 




_ 


2 


I 


LL 


2 




54 




- 


1 




WL 


71 




23 




- 


28 




DL 


_ 




154 




- 


- 


P 


LL 


_ 




51 




_ 


_ 




WL 


60 




- 




31 


25 



92 



SP43(S&T):1987 



TABLE 65 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seianic zones 
Design Ultimate Forces 




Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



fkN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

O 

P 



153 

151 

151 

16 

9 

11 

149 

60 

38 

164 

9 

6 

10 
149 



87 
% 



31 
51 
71 
52 
31 



34 
42 
52 
46 
30 



167 
211 



189 
213 



74 
36 
17 
36 
74 



74 
36 
14 
34 

70 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN,m) 



Axial Force 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LI 
WL 



73 
25 
29 



72 
18 



29 
10 
12 



DL 
LL 
WL 



19 

6 

38 



119 
35 
16 



6 

2 
17 



DL 
LL 
WL 



23 



117 
34 



21 



11 



93 



SP43(S&T):1987 



TABLE 66 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind /seismic zones 
Design Ultimate Forces 



12.0 m 

6.0 m 

6.5 m 

1:3,1:4.1:5 
Fixed 
All 



12 Om 



12 m 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

O 

P 



157 

144 

144 

13 

10 

11 

168 

70 

93 

177 

9 

8 

10 

167 

37 

50 



93 
94 



30 
63 
85 
56 
33 



35 
49 
68 

51 
32 



169 
200 



175 
142 



75 
37 
20 
41 
79 



79 
40 
10 
38 
75 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



DL 
LL 



Bending 
Moment 

(kN.m) 

66 

21 
39 



r 



Axial Force 
A 



Compressive 

(kN) 

78 
17' 



Tensile 
(kN) 



Shear 
Force 

(kN) 

21 

7 

15 



DL 
LL 
WL 



16 

4 
46 



127 
36 
15 



4 
1 

17 



DL 
LL 

WL 



34 



124 
34 



21 



13 



94 



SP43(S&T):i987 




Span 

Frame pacing 
Column height 
Roof slopes 
Support condition 
>^^d/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.mj 



Sagging 
(kKm) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

O 

P 



194 

139 

139 

12 

10 

11 

191 

98 

120 

206 

9 

8 

10 

196 

76 

94 



75 
63 



53 
81 
103 
65 
33 



34 
62 
81 

62 
32 



172 
217 



176 
157 



75 
37 
25 
48 
86 



86 
46 
19 

44 
79 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to . 



Bending 

Moment 

(kN.m) 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 



52 
16 
78 



89 

17 



27 



12 

4 

23 



DL 
LL 
WL 



9 

2 
71 



142 
36 
15 



1 
20 



DL 
LL 
WL 



63 



137 
34 



20 



18 



95 



SP43(S&T):1987 



TABLE 68 DESIGN FORCES 



Span 


12.0 m 




















Frame pacing 


12.0 m 




c 




L L 




e 


Column height 


5.0 m 


cj^ 


' — ^£^ 


.Gi^>^^-!;.NNji^"-<. 


-^ii--^"""^"'^^--^ -i. 






B 






H 







H 




8 


Roof slopes 


1:3.1:4.1:5 


















E 

o 

A 

w — *- 


Support condition 


Fixed 


*Jr 




i 


I a 


r 


i J 


Wind/seismic zones 


AU 




[ nom 




irom irom 




130m 


_ 


Design Ultimate Forces 


r "" ' 












Section Designation 


Bending Moment 






Compressive Force 


Shear Force 






A 












Hogging 




Sagging 


1 








(kN.m) 




'kN.m) 




(kN) 




(kN) 


A 


276 




— 




19 




^ 


B 


273 




- 




174 




_ 


C 


273 




79 




— 




134 


D 


36 




93 




- 




65 


E 


26 




127 




- 




34 


F 


29 




94 




- 




65 


G 


268 




79 




- 




133 


H 


116 




- 




297 




- 


I 


163 




- 




321 




_ 


J 


297 




86 




„ 




133 


K 


22 




78 




- 




65 


L 


19 




102 




- 




25 


M 


25 




83 




_ 




61 


N 


270 




77 




— "^ 




127 


O 


- 




- 




342 




— 


P 


67 




- 




207 




- 


Foundation Forces at Service Load Stage : 


Section Designation Forces 


Bending 






Axial Force 




Shear 


Due to 


Moment 






v\ 




fPriffo 












Compressive Tensile 










(kN.m) 






(kN) (kN) 




(kN) 


DL 


111 






108 




50 


A LL 


49 






35 




21 


WL 


57 






16 




24 


DL 


34 






190 




10 


J L 


L 


12 






70 




4 


WL 


75 






31 




33 


DL 


- 






189 




_ 


P L 


L 


- 






69 




— 


WL 


45 






42 




21 



96 



SP43(S&T):1987 



TABLE 69 DESIGN FORCES 



Span 

Frame pacing 

Column height 


12.0 m 

12.0 m 

6.5 m 


B 


c> 


^ 


H| 0| 


^J<^ 


H] 


>-^ 


8 

E 


Roof slopes 
Support condition 
Wind/seismic zones 


1:3, 1:4, l:5^ 

Fixed 

AU 


Jr- 


120 m 


ir Sr 

t irom 1 


120m 


i 

1 


A 

irom ! 




T— 






1 1 




1 






Design Ultimate Forces 


















Section Designation 


Bending Moment 

A 






Compressive Force 

(kN) 




Shear Force 


r 
Hogging 

(kN.m) 


Sagging 
(kN.m) 


(kN) 


A 


289 




- 




136 






„ 


B 


259 




- 




170 






- 


C 


259 




76 




- 






136 


,D 


34 




114 




_ 






68 


E 


31 




154 




- 






39 


F 


29 




97 




- 






75 


G 


303 




86 




- 






143 


H 


137 




- 




300 






- 


I 


119 




- 




331 






- 


J 


320 




90 




- 






143 


K 


23 




91 




- 






73 


L 


24 




123 




- 






21 


M 


26 




92 




■* 






69 


N 


304 




82 




- 






135 


O 
P 


74 
101 




- 




313 
215 






- 


Foundation Forces at Service Load Stage : 


Section Designation I 
L 


forces 
hie to 


Bending 

Moment 

(kN.m) 




c 


Axial Force 

A. 






Shear 
Force 




> 

Compressive Tensile 

(kN) (kN) 


(kN) 


DL 


114 






113 


_ 




37 


A LL 


42 






34 


„ 




14 


WL 


79 






- 


14 




29 


DL 


28 






198 


- 




7 


I LL 


8 






71 


- 




2 


WL 


92 






31 


- 




34 


DL 


- 






194 


— 




— 


P LL 


- 






69 


- 




- 


WL 


67 






— 


41 




26 



97 



SP43(S&T):1987 



TABLE 70 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 
12.0 m 
9.5 m 
1:3.1:4.1:5 
Fixed 
All 




ffmf 
130m I now 



P 



1?0m ! nOm 



Section Designation 



r 



Bending Moment 
A 



Hogging 

(kN.mj 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

O 

P 



368 

252 

252 

34 

32 

28 

346 

194 

237 

375 

24 

25 

26 

359 

151 

188 



86 

106 



120 
147 
187 
119 
89 



90 
115 
146 
114 

83 



304 
349 



315 
231 



136 
68 
50 
87 

155 



155 
83 
36 
80 

142 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 



DL 
LL 
WL 



Bending 
Moment 

(kN.m) 

89 

32 

156 



Compressive 

(kN) 



Axial Force 
A 



124 
33 



Tensile 

(kN) 



54 



Shear 
Force 

(kN) 

21 

8 
47 



DL 
LL 
WL 



16 

3 

142 



215 

73 
31 



2 

1 

40 



DL 
LL 
WL 



126 



207 
69 



41 



36 



98 



ia»43(S&T):1987 



TABLE 71 DESIGN FORCES 



Span 


9.0 m 


Frame spacing 


6.0 m 


Column height 


5.0 m 


Roof slopes 


1:3.1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 






Section Designation 



Bending Moment 
^ 



Hogging 

(kKm) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



126 

126 

19 



65 

86 

114 



124 

77 



81 
44 
22 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



r 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



82 
13 



9 

2 
17 



99 
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TABLE 72 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 

6.0 m 
6.5 m 

1:3,1:4,1:5 
Hinged 
All 




Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



■^ 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 

E 



171 

171 

33 



113 

99 

127 



132 
87 



82 
50 
34 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kNm) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




Tensiie 

(kN) 


(kN) 




DL 


- 


91 




- 


7 


A 


LL 


- 


13 




- 


2 




WL 


- 


6 




- 


3 



100 



SP43(S&T):1987 



TABLE 73 DESIGN FORCES 



Span 


: 9.0 m 


Frame spacing 


: 12.0 m 


Column height 


: 5.0 m 


Roof slopes 


: 1:3,1:4,1:5 


Support condition 


: Hinged 


Wind/seismic zones 


: AU 


Design Ultimate Forces 




Section Designation 


Bending Moment 

A 




Hogging Sagging 

fkKm) (kN,m) 




Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



227 

227 

51 

5 



143 
162 

212 



199 
128 



142 
76 
44 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN,m) 



Axial Force 
^ 



Compressive 

(kN) 



Tensile 

(kN) 



^ 



Shear 
Force 

(kN) 



DL 
LL 
WL 



123 
26 



15 

4 

34 



101 



»43(S&T):1987 



TABLE 74 DESIGN FORCES 



Span 


9.0 m 


Frame pacing 


12.0 m 


Column height 


6.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 






Section Designation 



Bending Moment 
A 



Hogging 

(kKm) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



319 
319 

80 



241 
181 
235 



209 
149 



144 
90 
66 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN,m) 


Axial Force 




Shear 
Force 




Compressive 

(kN)^ 




Tensile 

(kN) 


(kN) 


DL 


- 


133 




- 


10 


LL 


- 


26 




- 


3 


WL 


_ 


12 




— 


46 



102 



SP43(S&T):1987 



TABLE 75 DESIGN FORCES 



Span 


: 12.0 m 


Frame spacing 


: 6.0 m 


Column height 


: 5.0 m 


Roof slopes 


: 1:3,1:4,1:5 


Support condition 


: Hinged 


Wind/seismic zones 


: All 


Design Ultimate Forces 




Section Designation 


Bending Moment 

A 




Hogging Sagging 
(kN.m) (kN.m) 




-«.A 



d o 

J 120m L 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



205 

205 

9 



48 
140 
190 



185 
111 



120 
63 
19 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN,m) 



Axial Force 

( ' ) 

Compressive Tensile 



(kN) 



(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



111 
18 



22 

5 

15 



103 
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TABLE 76 DESIGN FORCES 



Span 


: 12,0 m 


Frame spacing 


6.0 m 


Column height 


6.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 





Section Designation 



Bending Moment 
A 



flogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



247 

247 

22 



95 
160 
216 



197 
119 



122 
66 
29 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive 
(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



135 
18 



16 

3 

21 



104 



SP43(S&T):1987 



TABLE 77 DESIGN FORCES 




Span 


: 12.0 m 


B 




B^ 




*^ 


Frame spacing 


: 6.0 m 








£ 

lA 




Column height 


: 9.5 m 










Roof slopes 


1:3,1:4,1:5 








<n 




Support condition 


Hitiged 


*1 i*- 










*~ 


Wind/seismic zones 


All 




120m 






Design Ultimate Forces 






r 




Section Designation 


Bending Moment 




Compressive Force 




Shear Force 


Hogging Sagging 




I 


'kN.m) (kN.mj 




(kNj 




(kNj 


A 


_ 




252 




- 


B 


388 




164 




- 


C 


388 218 




- 




144 


D 


38 248 




- 




91 


E 


307 




- 




55 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kNmj 


Axiai Force 




Shear 
Force 




Compressive 

(kNj 




Tensile 

(kNJ 


(kNj 


DL 


„ 


186 




- 


11 


LL 


- 


18 




- 


2 


WL 


_ 


12 




_ 


40 



105 
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TABLE 78 DESIGN FORCES 



Span 


12.0 m 


Frame spacing 


: 12.0 m 


Column height 


5.0 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


AU 


Design Ultimate Forces 






6 6 

1 t70m I 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



n 



Sagging 

(kN,mj 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 

E 



340 

340 

41 



133 
254 
341 



290 

176 



203 

108 

39 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 

A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



179 

35 



15 



34 

9 

30 



106 
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TABLE 79 DESIGN FORCES 



Span 

Frame pacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
De^n Ultimate Forces 



12.0 m 

12.0 m 

6.5 m 

1:3,1:4,1:5 
Hinged 
All 



UOw 



Section Designation 



A 
B 
C 
D 
E 



Bending Moment 
A 



Hogging 

(kN,m) 



426 

426 

71 



Sagging 
(kN,m) 



226 
291 
386 



Compressive Force 



(kN) 



303 
192 



Shear Force 



(kN) 



207 
111 

57 



Foundation Forces at Service Load Stage : 



Shear 
Force 

(kN) 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kNm) 



Axial Force 

A 



Compressive 

(kN) 



Tensik 

(kN) 



DL 
LL 
WL 



194 

35 



25 

6 

43 



107 



SP43(S&T):1987 



TABLE 80 DESIGN FORCES 



Span 


: 12.0 m 


Frame pacing 


: 12.0 m 


Coiumn height 


: 9.5 m 


Roof slopes 


* 1:3,1:4.1:5 


Support condition 


: Hinged 


Wind/seismic zones 


: AU 


Design Ultimate Forces 




Section Designation 


Bending Moment 




Hogging Sagging 
(kN,m) (kN.m) 




E 
in 



120m 



Compressive Force 



(kN) 



Shear torce 



(kN) 



A 
B 
C 
D 
E 



697 
697 
128 



491 
415 
511 



360 
259 



230 
153 
105 



Foundation Forces at Service Load Stage : 



SectU)n Designation 


Forces 
J>ueio 


Bending 
Moment 

(kNm) 


Axial Force 

A 




Shear 
Force 




1 

Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


- 


249 




= 


15 


A 


LL 


- 


35 




- 


4 




WL 


- 


25 




- 


38 



108 



SP43(S&T):1987 



TABLE 81 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind /seismic zones 
Design Ultimate Forces 



18.0 m 

6.0 m 

6.5 m 

1:3,1:4,1:5 
Hinged 
AU 




Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



480 
480 



51 
324 
439 



289 
234 



192 

100 

23 



Foundation Forces at Service Load Stage ; 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 

A 




Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


- 


191 




- 


41 


A 


LL 


- 


26 




- • 


8 




WL 


~ 


- 




14 


17 



109 
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TABLE 82 DESIGN FORCES 



Span 


: 18.0 m 


Frame spacing 


: 6.0 m 


Column height 


: 9.5 m 


Roof slopes 


: 1:3,1:4,1:5 


Support condition 


' Hinged ^ 


Wind/seismic zones 


: All 


Design Ultimate Forces 




Section Designation 


Bending Moment 

A 




Hogging Sagging 
(kKm) (kN.m) 




180 m 



£ 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



593 

593 

5 



168 

440 
586 



335 
212 



211 

113 

44 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kKm) 


Axial Force 

A 




Shear 
Force 




Compressive 

(kN) 




Tensile 
(kN) 


(kN) 




DL 


- 


234 




~ 


28 


A 


LL 


- 


26 




- 


5 




WL 


- 


- 




4 


31 



110 
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TABLE 83 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



18.0 m 
6.0 m 
12.5 m 
1:3,1:4,1:5 
Hinged 
AU 




Bending Moment 
A 



Hogging 

(kN.m) 



A 
B 
C 
D 
E 



793 
793 

2 



Sagging 

(kN.m) 



334 
594 

777 



180 m 



Compressive Force 



(kN) 



407 
226 



E 



Shear Force 



(kN) 



243 

138 

69 



Foundation Forces at Service Load Stage 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




TensUe 

(kN) 


(kN) 




DL 


~ 


301 




- 


21 


A 


LL 


~ 


26 




- 


3 




WL 


~ 


9 




- 


44 



111 
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TABLE 84 DESIGN FORCES 



Span 


: 18.0 m 


Frame spacing 


: 12.0m 


Column height 


: 6,5 m 


Roof slopes 


: 1:3,1:4,1:5 


Support condition 


: Hinged i 


Wind/seismic zones 


: All 


Design Ultimate Forces 




Section Designation 


Bending Moment 




Hogging Sagging 
(kN.m) fkN.m) 




Compressive Force 



fkN) 



Shear Force 

fkN) 



A 
B 
C 
D 
E 



737 

737 

68 



226 
527 
709 



425 
367 



302 
158 

47 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

fkN.m) 


Axial Force 




Shear 
Force 

fkN) 




i 
Compressive 

fkN) 


TensUe 

fkN) 




DL 


- 


260 


_ 


60 


A 


LL 


- 


52 


- 


16 




WL 


- 


- 


28 


35 



112 
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TABLE 85 DESIGN FORCES 



Span 


18.0 m 


Frame spacing 


12.0 m 


Column height 


9.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


AU, 


Design Ultimate Forces 






180 m 



E 
tn 



Section Designation 



Bending Moment 
A 



Hogging 

(kN,m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 

E 



978 
978 
111 



451 
745 
981 



493 
319 



339 

182 

84 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive Tensile 

(kN) (kN) 



Shear 
Force 

(kN) 



DL 
LI 
WL 



322 
52 



40 
10 
63 



113 
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TABLE 86 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind /seismic zones 
Design Ultimate Forces 



18.0 m 
12.0 m 
12.5 m 
1:3,1:4,1:5 
Hinged 
All 




180 m 



E 
in 



Section Designation 



Bending Moment 
A 



Hogging 

(kN,m) 



Sagging 

(kKm) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



1370 
1370 

135 



797 
1009 
1296 



589 
411 



387 
224 
132 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kNm) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


- 


312 




- 


30 


A 


LL 


- 


52 




- 


6 




WL 


-- 


18 




- 


89 



114 



TABLE 87 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 

6.0 m 

9.5 m 
1:3, r4, 1:5 
Hinged 
AU 



SP43(S&T):1987 




2A0rn 



E 
in 

<7> 



Section Designation 



Bending Moment 
^ 



Hogging 

(kKmj 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



1095 
1095 



791 
1069 



522 
339 



334 
176 

37 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial Force 

A^ 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



365 
35 



17 



67 
10 

27 



115 
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TABLE 88 DESIGN FORCES 







B 




Span 


: 24.0 m 






Frame spacing 


: 6.0 m 






Column height 


: 12.5 m 






Roof slopes 


: 1:3,1:4,1:5 






Support condition 


: Hinged 


A 




Wind/seismic zones 


: All 


6 


Design Ultimate Forces 














Section Designation 


Bendir 

( 
Hogging 

(kNm) 


ig Moment 

.,A, . 






1 

Sagging 
(kNm) 




2^0m 



E 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



1288 
1288 



146 
1002 
1335 



593 
381 



363 

195 

60 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


~ 


429 




- 


51 


A 


LL 


- 


35 




- 


7 




WL 


- 


- 




6 


42 



116 
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TABLE 89 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 
12.0 m 
9.5 m 
1:3,1:4,1:5 
Hinged 
All 




240m 



E 
in 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 

(kN,m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 
E 



1571 

1571 

32 



329 
1181 
1588 



708 
448 



485 
256 

73 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m J 



Axial Force 
y\ 



Compressive 

(kNj 



Tensile 

(kNj 



Shear 
Force 

(kN) 



DL 
LL 

WL 



460 
70 



33 



90 
19 
54 



117 
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TABLE 90 DESIGN FORCES 



Span 

Frame pacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 
12.0 m 
12.5 m 
1:3,1:4,1:5 
Hinged 
Ail 




2^0m 



E 
m 

CM 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kNj 



Shear Force 

(kN) 



A 
B 
C 
D 

E 



2024 
2024 



600 
1662 
2185 



846 
560 



563 
302 
115 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 

( ^ ^ 

Compressive Tensile 

(kN) (kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



583 
70 



13 



71 
13 
82 



118 
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TABLE 91 DESIGN FORCES 



Span 


30.0 m 


Frame qjacing 


6.0 m 


Column height 


9.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 






Section Designation 



Bending Moment 



Hogging 

(kN.m) 



Sagging 

(kN,m) 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 

E 



2153 
2153 



1194 
1637 



765 
5% 



482 

248 

30 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kKm) 



Axial Force 

A 



Compressive 
(kN) 



Tensile 
(kN) 



-^ 



Shear 
Force 

(kN) 



DL 
LL 
WL 



530 
44 



27 



130 
17 
22 



119 
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TABLE 92 DESIGN FORCES 



Span 


30.0 m 


Frame spacing 


6.0 m 


Column height 


12.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 






300m 



Section Designation 



Bending Moment 



Hogging 

(kN.mj 



Sagging 
(kN.mj 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



2347 
2347 



1676 

2272 



918 
606 



563 

297 

53 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.mj 



Axial Force 
A 



Compressive 

(kN) 



Tensile 
(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



663 

44 



19 



HI 
12 
36 



120 
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TABLE 93 DESIGN FORCES 



Span 


30.0 m 




Frame spacing 


12.0 m 




Column height 


9.5 m' 




Roof slopes 


1:3,1:4, 


1:5 


Support condition 


Hinged 




Wind/seismic zones 


AU 




Design Ultimate Forces 








Section Designation 



A 
B 
C 
D 
E 



Bending Moment 
j\ 



Hogging 

(kN.m) 



3070 
3070 



Sagging 
(kN.m) 



1847 
2506 



Compressive florae 



(kN) 



1050 
873 



Shear Force 



(kN) 



101 

365 

64 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive 
(kN) 



Tensile 

(kN) 



Shear 

Force 

(kN) 



DL 
l.l 
WL 



694 
87 



54 



182 
32 
44 



121 
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TABLE 94 DESIGN FORCES 



Span 


30.0 m 


Frame spacing 


: 12.0 m 


Column height 


. 12.5,m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


• Hinged 


Wind/seismic zones 


: All 


Design Ultimate Forces 






300m 



Section Designation 



Bending Moment 
A 



Magging 

fkN.mj 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 



3264 
3264 



163 

2475 
3324 



1207 
796 



795 
420 
101 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 



Bending 
Moment 

fkN.m) 



Axial Force 
A 



Compressive 

(kNj 



Tensile 
(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



832 

87 



146 

23 
74 



122 
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TABLE 95 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 

6.0 m 

5.0 m 

1:3,1:4,1:5 
Hinged 
All 




Section Designation 



A 
B 
C 
D 

E 
F 
G 
H 

I 



Bending Moment 
A 



Hogging 

(kN.m) 



105 
105 

5 

3 
168 



Sagging 
(kN.m) 



40 
75 
85 
49 



Compressive Force 



(kNj 



113 

70 



213 

242 



Shear Force 



(kN) 



71 
35 
20 
55 
92 



Foundation Forces at Service Load St^^ge 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive 

(kNi 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 

WL 



11 
V2 



8 

2 

14 



DL 
LL 

WL 



145 

29 

6 



13 



123 
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tabu: 96 DliSIGN FORCES 



Span 


9.0 m 


Irame spacing 


6.0 m 


Column height 


6.5 m 


Roof slopes 


1:3, 1:4. 1:5 


Support condition 


Hinged 


Wind/seismic zones 


AU 


Design Ultimate T'orces 






9-Om 



Section Designation 



Bending Moment 
A 



flogging 
(kN.mJ 



Sagging 

(kNjn) 



Compressive Force 



(kNj 



Shear Force 



(kNJ 



A 
B 
C 
D 
E 
F 
G 
H 
I 



130 

130 

12 

11 
194 
121 



72 
82 
90 
59 
8 



119 
15 



136 
254 



70 
41 
26 
5S 
95 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

fkN.m) 



Axial Force 

A 



Compressive 
(kN) 



Tensile 

(kNj 



Shear 
Force 

(kN) 



DL 
LL 
WL 



85 
11 

5 



5 

1 

17 



DL 
LL 
WL 



157 

30 

5 



17 



124 
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TABLE 97 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 
12.0 m 

5.0 m 
1:3,1:4,1:5 
Hinged 
AU 




Section Designation 



Bending Moment 
A 



Hogging 

(kN.mJ 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
1 



186 
186 

19 
4 

11 
298 
150 



90 

138 

153 

91 

21 



178 
118 



211 
408 



122 
62 
40 
98 

164 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



r 



Axial Force 

A 



Qmipressive 
(kN) 



TensSe 
(kN) 



Force 
(kN) 



DL 
LL 
WL 



113 

23 

1 



12 

3 

26 



DL 
LL 
WL 



231 
59 
11 



28 



125 



SP43(S&i):1987 



TABLE 98 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 
12.0 m 

6.0 m 
1:3,1:4,1:5 
Hinged 
All 




Section Designation 



Bending Moment 



Hogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



240 

240 

34 

28 
345 

243 



154 
150 
162 
HI 

43 



185 
129 



218 
424 



121 

74 

51 

103 

168 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
xs 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



111 
11 
10 



8 

2 
35 



DL 
LL 

WL 



245 

60 

8 



35 



126- 
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TABLE 99 DESIGN FORCES 



Span 

Frame q>acing 


12.0 m 
6.0 m 








C^.^^"^^^ 


E 


-....F 


6^^ 


F^^ 


E 






Column height 


5.0m 






B 






H 










B 


Roof slopes 


1:3,1:4, 


1:5 




















e 

o 
J* 


Support condition 
Wind /seismic zones 


Hinged 
AU 






i 


1 


12-Ofn 


I 

< 


► 




120m 


A 
— 


Design Ultimate Forces 


" T 




I 








I 


Section Designation 


Bending Moment 




Compressive 

(kN) 


Force 




Shear Force 


r 


hogging 
ikN.m) 






Sagging 
(kN.m) 


(kN) 


A 


_ 






— 




174 






- 


B 


192 






- 




109 






- 


C 


192 






20 




- 






109 


D 


- 






m 




- 






53 


E 


_ 






152 




- 






21 


F 


- 






84 




- 






76 


G 


313 






- 




- 






133 


H 


80 






- 




208 






- 


I 


- 






- 




353 






— 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Sheaf 
Force 

(kN) 



DL 
LI 
WL 



117 
16 



20 

4 

13 



DL 
LL 

WL 



38 



215 

38 

9 



15 



127 
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TABLE 100 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 

6.0 m 

6.5 m 

1:3,1:4,1:5 
Hinged 
AU 




trom 



1?Qm 



Section Designation 



Bending Moment 



Hogging 

(kN.mJ 



Sagging 

(kN,m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



210 
210 

1 



332 
127 



54 
143 
165 

94 



183 
HI 



213 

372 



108 
53 
25 
81 

138 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 

Moment 

fkN.m) 


Axial Force 




Shear 
Force 




* Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


_ 


127 




- 


14 


A 


LL 


- 


16 




- 


3 




WL 


- 


- 




1 


17 




DL 


- 


231 




— 


_ 


I 


LL 


- 


39 




- 


- 




WL 


- 


8 




- 


18 



128 
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TABLE 101 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 

6.0 m 

9.5 m 

1:3,1:4,1:5 
Hinged 
All 




Section Designation 



Bending Moment 



Hogging 

(kN,m) 



Sagging 
(kKm) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



287 
287 



16 
465 
255 



138 
199 

214 
132 



229 
139 



277 
467 



121 

71 

47 

103 

168 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.mJ 



Axial Force 
A 



Compressive 
(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



174 

15 

9 



8 

2 

16 



DL 
LL 
WL 



308 

40 

5 



25 



129 
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TABLE 102 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 
12.0 m 
5.0 m 
1:3,1:4,1:5 
Hinged 
All 




120m 



12-Om 



Section Designation 



Bending Mo men t 
/> 



Hogging 

(kKmj 



Sagging 

(kN.m) 



Compressive Force 



(kNj 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



315 

315 

13 

6 
541 
160 



73 
229 
265 
147 

14 



267 
172 



320 
580 



183 

87 

38 

132 

228 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN,mJ 



Compressive 

(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



169 
32 



30 

8 

26 



DL 
LL 
WL 



332 
76 
18 



29 



130 
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TABLE 103 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind /seismic zones 
Design Ultimate Forces 



12.0 m 

12.0 m 

6.5 m 

1:3,1:4,1:5 
Hinged 
AH 




now 



UOm 



Section Designation 



Bending Moment 

A 



Hogging 

(kKm) 



Sagging 

(kN,m) 



1 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



356 

356 

24 

10 

572 
255 



139 
255 
288 
168 
9 



274 
177 



329 
603 



181 

89 

52 

141 

236 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 


i 
Compressive 

(kN) 




■ \ 
Tensile 

(kN) 


(kN) 


DL 

LL 


- 


180 
31 




- 


25 
5 



WL 



35 



DL 
LL 
WL 



352 
78 
16 



36 



131 
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TABLE 104 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 

12.0 m 

9.5 m 

1:3,1:4,1:5 
Hinged 
AU 




UOm 



■+■ 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



(kN.m) 



Compressive Force 



(kN) 



Shear Force 

(kNj 



A 
B 
C 
D 
E 
F 
G 
H 
I 



511 

511 

42 

52 
765 
512 



311 
326 
349 
234 
43 



320 
218 



399 

706 



192 
120 
83 
166 
271 



Foundation Forces at Service Load Stage ; 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN,m) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


_ 


228 




— 


12 


A 


LL 


- 


30 




- 


3 




WL 


- 


19 




- 


51 




DL 


— 


438 




_ 


_ 


I 


LL 


- 


80 




- 


■ - 




WL 


- 


9 




- 


40 



132 



SP43(S&T):1987 




Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 
A 



flogging 

(kN.m) 



Sagging 
(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



443 
443 



742 
141 



1 
296 
354 
191 



274 
178 



346 
558 



176 

84 

28 

119 

211 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial Force 

A 



Tensile 
(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



183 
24 



38 

7 

17 



DL 
LL 
WL 



340 
56 
14 



19 



133 



SP43(S&T):1987 



TABLE 106 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
>yind/seismic zones 
Design Ultimate Forces 



18.0 m 

6.0 m 

9.5 m 
1:3,1:4,1:5 
Hinged 
AH 




Section Designation 



Bending Moment 
A 



Hogging 

(kN,m) 



Sagging 

(kN,m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



498 
498 



879 
294 



90 
388 

437 
233 



309 
194 



398 
643 



185 
88 
45 

143 

242 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 
(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
Wl 



225 
23 



23 

4 
25 



DL 

LL 
WL 



409 
58 
12 



16 



134 
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TABLE 107 DESIGN FORCES 



Span 


18.0 m 


Frame spacing 


6.0 m 


Column height 


12.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


AU 


Design Ultimate Forces 






Section Designation 



Bending Moment 

A 



Hogging 

(kN.m) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



600 
600 



1 

1117 
452 



Sagging 

(kN.m) 



208 
502 
539 
295 



Compressive Force 

(kN) 



369 
230 



491 

772 



Shear Force 



(kN) 



205 
109 
69 
174 
285 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial Force 
—— wA 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



278 
22 



16 

2 
34 



DL 
LL 
WL 



514 

60 

9 



34 



135 
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TABLE 108 DESIGN FORCES 



Span 

Frame pacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0 m 

12.0 m 

6.5 m 

1:3,1:4,1:5 
Hinged 
All 




Section Designation 



A 
B 
C 
D 
E 
F 
G 
H 
I 



Bending Moment 

A 



Hogging 

(kN.m) 



681 
681 

22 

13 

1179 

282 



Sagging 

(kN.m) 



112 
479 
565 
310 
36 



Compressive Force 



(kN) 



396 

256 



472 
851 



Shear Force 



(kN) 



275 
131 
57 
190 
334 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

fkN.m) 



Compressive 

(kN) 



A xial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



Dl 
LI 
WL 



247 
48 



16 



55 
14 

33 



DL 
LI 
WL 



483 

113 

28 



39 



136 



SP43(S&T):1987 



TABLE 109 DESIGN FORCES 



Span 


18.0m 


Frame spacing 


12.0m 


Column height 


9,5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 






Section Designation 



Bending Moment 



* Hogging 

(kN.m) 



Sagging^ 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



812 

812 
9 

7 

1399 

548 



276 
647 
651 
395 



445 
293 



573 
992 



293 
141 
77 
234 
390 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


~ 


298 




- 


33 


A 


LI 


~ 


46 




- 


7 




WL 


- 


• 




2 


51 




DL 


_ 


592 




— 


_ 


I 


LL 


- 


118 




- 


- 




WL 


- 


23 




- 


53 



137 



SP43(S&T):1987 



TABLE 110 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0 m 
12.0 m 
12.5 m 
1:3,1:4,1:5 
Hinged 
All 




Section Designation 



Bending Moment 
^V. 



Hogging 

(kN.mj 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 

E 
F 
G 
H 

I 



1026 
1026 



56 

1810 

909 



511 
829 
877 
512 



522 
353 



715 
1177 



322 
178 
118 
281 

457 



Foundation Forces at Service Load Stage : 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


— 


375 




- 


22 


A 


LL 


- 


44 




- 


4 




WL 


- 


17 




- 


68 




DL 


— 


741 




_ 


- 


I 


LL 


- 


121 




- 


- 




WL 


- 


15 




- 


67 



138 



SP43(S&T):I987 




Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 
A - 



Hogging 

(kKm) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 



1021 
1021 



1757 
294 



720 
848 
439 



494 
326 



669 
993 



304 
145 
54 
213 
371 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive Tensile 

(kN) (kN) 



■^ 



Shear 
Force 

(kN) 



DL 
LL 
WL 



347 
32 



61 
8 

25 



DL 
LL 
WL 



638 
76 
18 



28 



139 



SP43(S&T):1987 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 




Section Designation 



Bending Moment 
A 



Hogging 

(kN.mj 



Sagging 

(kN.mj 



Compressive Force 



(kN) 



Shear Force 

(kN) 



A 
B 
C 
D 

E 
F 
G 

H 

I 



1085 
1085 



2014 
475 



40 
886 
999 
506 



550 
349 



781 
1119 



319 
150 
77 
246 
415 



Foundation Forces at Service Load Stage ; 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 


DL 


- 


403 




— 


43 


LL 


~ 


31 




" 


5 


WL 


_ 


_ 




2 


33 



DL 
LL 

WL 



742 
78 
16 



35 



140 



SP43(S&T):1987 




Span 

I^rame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 
^. 



Hogging 
fkN.mj 



Sagging 
(kN.mJ 



Cofnpressn-e Force 



fkX; 



Shear Force 



(kNj 



A 
B 
C 
D 
E 
F 
G 
H 
I 



1470 
1470 



2574 
587 



130 
1069 
1246 

664 



662 

435 



852 
1399 



438 
209 
82 
312 
541 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kN.m) 


Axial Force 




Shear 
Force 




Compressive 

(kNj 




Tensile 

(kNj 


(kNj 


DL 
LL 


- 


435 
64 




- 


81 
16 



WL 



18 



49 



DL 
LL 
WL 



839 

152 

36 



56 



141 



SP43(S&T):1987 



TABLE 114 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



24.0 m 
12.0 m 
12.5 m 
1:3,1:4,1:5 
Hinged 
AU 




24 m 



7L0m 



A 
n •- 



Section Designation 



Bending Moment 

A 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 

E 
F 
G 
H 

I 



1676 
1676 



3177 
954 



339 
1441 
1587 

825 



771 
510 



1068 
1678 



487 
231 
129 
389 
650 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 
(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 

WL 



540 
61 



58 
10 
67 



DL 
LL 

WL 



1054 

157 

30 



70 



142 



SP43(S&T):1987 



TABLE 115 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



9.0 m 
6.0 m 
5.0 m' 
1:3,1:4,1:5 
Hinged 
All 




Section Designation 



Bending Moment 
/^ 



Hogging 
(kN.mJ 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



100 

100 

2 

3 

154 

9 

161 



32 
76 
89 
50 



46 

61 



116 
69 



200 
229 



73 
35 
18 
53 
90 



90 
48 
16 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.mj 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



78 
12 



11 



DL 
LL 
WL 



138 

27 
11 



12 



143 



SP43(S&T):1987 



TABLE 116 DESIGN FORCES 



Span 


9.0 m 


Frame spacing 


: 6.0 m 


Column height 


6.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 






Section Designation 



Bending Moment 

A 



hogging 

(kN.m) 



(kN.mj 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

! 

J 

K 

L 



116 
116 

5 

10 
175 
101 

182 
4 



56 
84 
96 
58 



54 
62 



112 

73 



115 
238 



72 
39 
23 
55 
93 



93 

52 
22 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
Wl 



86 

12 

1 



6 

1 

14 



DL 

LL 
WL 



148 
28 
11 



14 



144 



SP43(S&T):1987 




Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 
A 



hogging 

(kN.m) 



Sagging 

(kN.mj 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 



174 
174 

13 
4 

12 
272 
134 

288 

7 



75 

140 

161 

89 

21 



21 

86 

109 



182 
115 



199 
383 



126 
61 
37 
94 

159 



159 
85 
32 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN,m) 



r 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



115 

24 



13 

4 

22 



DL 
LL 
WL 



216 

55 
23 



1 

1 

24 



145 



SP43(S&T):1987 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Winu/seismic zones 
Design Ultimate Forces 




Section Designation 



Bending Moment 



hogging 

(kN,m) 



Sagging 
(kN.m) 



Compressive Force 



(kNj 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 



210 

210 

19 

26 
310 
204 

328 
12 

3 



123 
154 
173 
106 
17 



18 
102 
110 



189 
122 



200 
395 



125 
69 
46 
98 

163 



163 
93 
43 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

{KN.m) 



r 



Axial Force 
^ 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 

LL 
WL 



124 
23 

3 



9 

2 

29 



DL 
LL 
WL 



131 
55 
22 



29 



146 



TABLE 119 DESIGN FORCES 



SP43(S&X):1987 



Span 


12.0 m 


























Frame pacing 
Column height 
Roof slopes 


6.0 m 

5.0 m 

1:3,1:4, 


1:5 




B 


E 


H 


L 


F 
H 


E 


^^0 


"^ 


^ 1 
£1 


Support condition 


Hinged 






A 


> 


I 
O 


I 
6 






V^ 


Wind/seismic zones 


AU 






- 


120m 




trom 


1 


12-0^1 






•- 


Design Ultimate Forces 
















Section Designation 


Bending Moment 




Compressive 


Force 




Shear Force 














(kN) 










r 
i 

i 


Hogging 
'kN,m) 






Sagging 

(kN.m) 


(kN) 


A 


— 






- 




178 








- 


B 


197 






- 




110 








- 


C 


197 






12 




- 








112 


D 


- 






124 




- 








55 


E 


- 






155 




- 








20 


F 


- 






87 




- 








73 


G 


288 






- 




- 








129 


H 


12 






- 




298 








- 


I 


- 






- 




338 








- 


J 


287 






- 




- 








129 


K 


- 






81 


■^ 


- 








66 


L 


- 






199 




— 








15 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 


Bending 
Moment 

(kNm) 


Axial Force 


Shear 
Force 




Compressive 

(kN) 


Tensile 

(kN) 


(kN) 


DL 
LL 
WL 


" 


119 
16 


5 


22 

4 

11 



Dl 
LL 
WL 



207 
36 
16 



14 



147 



SP43(S&T):1987 



TABLE 120 DESIGN I ORCES 



Span 


12.0 m 


Frame spacing 


6.0 m 


Column height 


6.5 m 


Roof slopes 


1:3,1:4, 1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 






12 0m_ 



Section Designation 



Bending Moment 
/V 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 



206 
206 



304 
115 

316 



40 

142 

171 

96 



89 
123 



186 
110 



175 
353 



111 

54 

24 

78 

135 



135 
71 
21 



Foundation F-orces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.mj 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 



129 
16 



15 

3 

14 



DL 
LL 
WL 



111 
36 
15 



16 



148 



SP43(S&T):1987 



TABLE 121 DESIGN FORCES 



Span 


12.0 m 


Frame spacing 


6.0 m 


Column height 


9.5 m 


Roof slopes 


1:3,1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 






Section Designation 



Bending Moment 
A 



Bogging 

(kN.m) 



Sagging 

(kN.mj 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



259 
259 



7 
415 
206 

423 



102 
202 
228 
135 



118 
143 



234 
136 



205 
438 



125 
69 
38 
99 

163 



163 
991 

35 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



lie 

15 
4 



9 

2 
21 



DL 
LL 

WL 



293 
37 
14 



21 



149 



SF43(S&T):1987 



TABLE 122 DESIGN FORCES 



Span 

Frame spacing 
Column height ' 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 
12.0 m 
5.0 m 
1:3.1:4^1:5 
Hinged 
All 




Section Designation 



Bending Moment 
^ 



hogging 

(kN,m) 



Sagging 

(kN.mJ 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



319 
319 

10 

6 
496 
165 

494 

6 



60 
225 
273 
149 

15 



15 
142 
204 



273 
173 



160 
551 



187 
92 
41 

126 

222 



222 

114 

30 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN,m) 



Compressive 

(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



173 
32 



10 



33 
8 

22 



DL 
II 

WL 



318 
72 
31 



1 

1 

28 



150 



SP43(S&T):1987 



TABLE 123 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



12.0 m 
12.0 m 
6.5 m 
1:3^1:4^1:5 
Hinged 
AU 




130w 



120m 1 



nom t 



Section Designation 



Bending Moment 
A 



Hogging 
(kN.m) 



Sagging 
fkN.m) 



Compressive Force 



(kN) 



Shear Force 



(km 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



342 

342 

12 

11 

520 
130 

547 
6 



113 
255 
300 
168 
11 



12 
159 
210 



281 
175 



293 
569 



186 
90 
49 

134 
230 



230 

122 

42 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial torce 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



183 

32 



22 

6 

29 



DL 
LL 
WL 



336 
73 
30 



2 
1 
32 



151 



SP43(S&T):1987 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 




Section Designation 



Bending Moment 
A 



flogging 

(kKm) 



Sagging 

(kN.m) 



Compressive Force 



(kNj 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 



445 

445 

8 

41 
680 
420 

709 
25 



240 
335 
374 
230 



212 
232 



319 
209 



323 
651 



199 
114 
66 
158 
263 



263 

150 

61 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 
(kN) 



Axial Force 

A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



232 

31 

8 



13 

3 

42 



DL 

LL 
WL 



413 

74 
29 



2 

1 

41 



152 



TABLE 125 DESIGN FORCES 



SP43(S&T):1987 



Span 


18.0 m 






















Frame spacing 
Column height 
Roof slopes 


6.0 m 

6.5 m 

1:3,1:4, 


1:5 


B 


E 


H 




H 




-^^-<^ 


lA 




Support condition 


Hinged 




A 


> 


t^ 


> 


I 
o 


A 

6 — ' 


- 


Wind/seismic zones 


All 






tS'Om 


1 tao m 




tt'Om 


r 


Design Ultimate Forces 










- — ^ 

Section Designation' 


Bending Moment 


Compressive 

(kN) 


Force 


Shear Force 


r 
i 


Hogging 

'kN.m} 




) 

Sagging 

(kN.m) 


(kN) 


A 


— 




- 


280 




- 


B 


469 




- 


225 




- 


C 


469 




- 


- 




180 


D 


- 




286 


- 




89 


E 


- 




359 


- 




27 


F 


- 




201 


- 




113 


G 


680 




- 


- 




205 


H 


164 




- 


443 




- 


I 


- 




- 


535 




- 


J 


671 




- 


- 




205 


K 


- 




184 


•^ 




104 


L 


- 




279 


- 




20 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kNmj 



Compressive 
(kN) 



Axial Force 
/^ 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 



187 
25 



42 

8 

14 



DL 
LL 
WL 



329 
54 
23 



20 



153 



SP43(S&T):1987 



TABLE 126 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0 m 

6.0 m 

9.5 m 
1:3,1:4,1:5 
Hinged 
All 




10 m 



liOm 



Section Desigmtion 



Bending Moment 
A 



Hogging 
(kN,m) 



Sagging 
(kN.mj 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 



495 
495 



798 
244 

809 



58 
387 
457 
245 



218 
317 



316 

195 



306 
608 



191 

92 

39 

137 

235 



255 
122 

33 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN,m) 



Compressive 

(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



224 
24 



26 

4 
21 



DL 
LL 
WL 



390 
55 
23 



2 
1 

25 



154 



SP43{S&T):1987 




Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



564 

564 



999 

380 

1010 



144 
512 
577 
316 



264 
360 



377 
228 



469 
722 



212 

108 

56 

166 

277 



277 

147 

49 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kNm) 



Axial Force 
A, 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



283 

23 

2 



18 

3 

27 



Dl 
LL 

WL 



487 
55 
22 



2 

1 

28 



155 



SP43(S&T):1987 



TABLE 128 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 




Section Designation 



Bending Moment 
A 



flogging 

(kN.m) 



Sagging 

(kN.m) 



Compressive Force 



(kN) 



Shear Force 



(kN) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



708 

708 

24 

14 

1079 

320 

1063 
13 



90 
465 
575 
319 

36 



35 
303 
444 



406 
348 



434 
813 



282 
138 
56 
180 
324 



324 

164 

36 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Axial Force 
-^A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



252 
49 



18 



60 
15 
29 



DL 
LL 
WL 



466 

108 
47 



3 

1 

40 



156 



TABLE 129 DESIGN FORCES 



SP43(S&T):1987 



Span 


18.0 m 


Frame spacing 


12.0 m 


Column height 


9.5 m 


Roof slopes 


1:3^ 1:4,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate Forces 






Section Designation 



Bending Moment 
A 



Hogging 

(kN.m) 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 



786 
786 



4 

1288 

492 

1329 



Sagging 

(kN.m) 



111 
649 
752 
404 



372 
511 



Compressive Force 

(kNj 



456 

291 



484 
932 



Shear Force 



(kN) 



303 

146 

70 

222 
379 



379 

198 

64 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial Force 
A 



Tensile 

(kNj 



Shear 
Force 

(kN) 



DL 
LL 
WL 



304 

47 



36 

8 

42 



DL 
LL 

WL 



562 

110 

46 



3 
1 

47 



157 



SP43(S&T):1987 



TABLE 130 DESIGN FORCES 



Span 

Frame spacing 
Column height 
Roof slopes 
Support condition 
Wind/seismic zones 
Design Ultimate Forces 



18.0 m 
12.0 m 
12.5 m 
1:3,1:4^1:5 
Hinged 
All 




18-0 m 



Section Designation 



Bending Moment 
A 



hogging 

(kN.mj 



Sagging 

(kN.m) 



Compressive Force 



(kNj 



Shear Force 



(kN) 



A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 



929 
929 



29 
1617 

754 

1467 

3 



386 
851 
945 
528 



461 

577 



536 
346 



553 
1094. 



334 
174 
95 
267 
443 



443 

240 

92 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.mj 



Compressive 
(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 



383 
46 

4 



25 

5 

56 



DL 
LL 
WL 



696 
111 

44 



4 

1 

56 



\5S 



SP43(S&T):1987 



TABLE 131 DESIGN FORCES 



Span 


9.0 m 






























Frame spacing 
Column height 


6.0 m 
5.0 m 






B 


r-^ 


^< 


H] 







^ 


«7t 




Roof slopes 


1 :3, 1 :4, 


1:5 




A 






I 




9 




I 






O 1 




Support condition 


Hinged 
All 






< 




lOm 


( 


9-Om 


6 

9-Oin 


o 

1 


i 

90m 


J ■■•■■ 




Wind /seismic zones 













' 






Design Ultimate Forces 


























Section Designation 


Bending Moment 






Co 


mpressive 


Force 




Shear Force 








y\ 




-^ 
















i 


hogging 






Sagging 




i 


'kN.mj 






(kN.m) 








(kN) 








(kN) 


A 


_ 






— 








116 








- 


B 


99 






~ 








69 








- 


C 


99 






26 








- 








73 


D 


- 






74 








- 








35 


E 


- 






87 








„ 








18 


F 


- 






49 








- 








52 


G 


153 






- 








„ 








90 


H 


63 






- 








180 








- 


! 


- 






- 








231 








- 


J 


161 






- 








- 








90 


K 


1 






44 








- 








48 


L 


_ 






63 








- 








16 


M 


1 






47 








„ 








46 


N 


150 






1 






•* 


- 








81 





- 






- 








186 








- 


P 


- 






- 








215 








- 



1 bundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kNjn) 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 

WL 



79 
12 



9 

2 
ID 



DL 
LL 

WL 



139 
28 
11 



11 



DL 
LL 
WL 



132 
26 
18 



10 



159 



SP43(S&T):1987 



TABLE 132 DESIGN FORCliS 



Span 


: 9.0 m 


















Frame spacing 
Column height 


: 6.0 m 
: 6.5 m 




B 


^ F 


H 





H 


0.^^^ 


B i 


Roof slopes 


: 1:3,1:4,1 


:5 














el 
21 


Support condition 


; Hinged 




A 

o 


■1 '1 4 la 


Wind/seismic zones 


: All 






90m 




90 m 


»0m ' rom 




Design Ultimate Forces 










Section Designation 


Bending Moment 






Compressive Force Shear Force 




^ Hogging 

(kN.m) 




A 












Sagging ' 

(kKm) 


(kN) (kN) 


A 


- 






— 






122 


B 


109 






- 






71 


C 


109 






47 






72 


D 


1 






83 






38 


E 


- 






94 






22 


F 


7 






56 






55 


G 


163 






- 






93 


H 


90 






- 






115 


I 


- 






- 






241 


J 


180 






- 






93 


K 


2 






51 






51 


L 


- 






65 






- ■ 22 


M 


2 






54 






50 


N 


168 






- 






84 


O 


84 






_ 






179 


P 


- 






- 






222 


Foundation Forces at Service Load Stage : 


Section Designation 


Forces 
Due to 




Bending 
Moment 

(kN,m) 


r 




Axial Force 
A 


Shear 
^ Force 

(kN) 




Compressive 

(kN) 


Tensile 

(kN) 




DL 




— 






86 


6 


A 


LL 




- 






12 


1 




Wl 




— 






~ 


13 




DL 




_ - 






150 


— _ 


I 


LL 




- 






26 


_ 




WL 




- 






10 


12 




DL 




— 






141 


— _ 


P 


LL 




^ 






26 


_ ■'■ _ 




WL 




- 






18 


12 



160 
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TABLE 133 DESIGN FORCES 



Span 


9-0 m 






















Frame spacing 
Column height 


12.0 m 
5.0 m B 


c>^ 




M X 
,,NN,!> — 






>^ 


't 




Roof slopes 
Support condition 


1:3,1:4,1:5 J 


I 
o 

SCm 


-1 

9-0 m 1 


90m 






Wind/seismic zones 


All 










I 






Design Ultimate Forces 


















Section Designation 


Bending Moment 




Compressive 


Force 




Shear Force 




A 






fkN) 




" 






Hogging Sagging ^ 
(kN.m) (kN.m) 


fkN) 


A 


— — 






182 








— 


B 


169 






114 








- 


C 


169 64 






- 








126 


D 


9 137 




* 


_ 








61 


E 


4 159 






- 








36 


F 


8 88 






- 








94 


G 


270 21 






_ 








159 


H 


7 






355 








„ 


I 


- 






387 








_ 


J 


287 21 






- 








159 


K 


7 83 






- 








84 


L 


3 111 






- 








32 


M 


7 85 






_ 








82 


N 


270 21 






„ 








142 





104 






207 








_ 


P 


- 






357 








- 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial Force 
A. , 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
IL 



116 

24 



14 

4 

20 



DL 

LL 
WL 



220 
56 
21 



21 



DL 
LL 
WL 



207 
51 
36 



161 



SP43(S&T):1987 



TABLE 134 DESIGN FORCES 



Span 


9.0 m 




















Frame spacing 


12.0 m 






^ F 


j»i--^<<«« Ji-^ 


f , 


^^.J<^^ 




Column height 


6.5 m 






B 


H 







H 




8 
£ 


Roof slopes 


1:3,1:4, 


1:5 


















Support condition 


Hinged 






*A *A "A 


'1 i*-r 


Wind/seismic zones 


All 








9-0 m 


S-0 m { 1 m 




«0m 






1 








Design Ultimate Forces 


















Section Designation 


Bending Moment 


Compressive Force 


Shear Force 








A 












r 

1 


Hogging 






Sagging 




( 


kN.mj 






(kN.mj 


(kN) 






(kN) 


A 


- 






~- 


189 






„ 


B 


194 






- 


119 






- 


C 


194 






103 


_ 






125 


D 


10 






152 


- 






67 


E 


- 






170 


- 






44 


F 


21 






102 


- 






98 


G 


288 






117 


- 






164 


H 


180 






- 


199 






„ 


1 


- 






- 


400 






- 


J 


322 






18 


- 






164 


K 


8 






97 


„ 






91 


L 


2 






113 


_ 






43 


M 


01 






99 


"•5 






89 


N 


305 






20 


- 






149 


O 


170 






- 


311 






- 


P 


- 






~ 


366 






- 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.mj 



Compressive 

(kNj 



Axial Force 
A „ 



Tensile 

(kNj 



Shear 
Force 

(kNj 



DL 



124 

23 

1 



9 

3 
26 



DL 
LL 

WL 



233 
56 
20 



25 



DL 
LL 
WL 



216 
51 

37 



23 



162 
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TABLE 135 DESIGN FORCES 



Span 


]2.0m 


I-ranic spacing 


6.0 m 


Column height 


5.0 m 


Roof slopes 


1:3, 1:4^,1:5 


Support condition 


Hinged 


Wind/seismic zones 


All 


Design Ultimate I'orces 






Section Designation 



A 
B 

C 
D 
!< 
F 

a 

// 

/ 

J 

K 

L 

M 

N 

o 

p 



Bending Moment 
A . 



/logging 

(kN.mj 



204 
204 



283 
95 

290 



273 



Sagging 

(kN.mJ 



5 

120 

153 

89 



77 

119 

82 



Compressive Force 



(kN) 



180 
111 



273 
340 



284 
324 



Shear Force 



(kN) 



113 
56 
20 
71 

128 



128 
66 
15 
64 

118 



I'oundation I'orces at Service Load Stage 



Section Designation 


Forces 
Due to 


Bending 
Moment 

(kN.mj 




Axial Force 


Shear 
Force 




Compressive 

(kN) 




Tensile 

(kN) 


(kN) 




DL 


— 


120 






_ 


23 


A 


LL 


- 


17 






- 


5 




Wl 


- 


_ 






6 


10 




DL 


- 


208 






_ 


2 


I 


LL 


- 


36 






- 


_ 




WL 


- 


115 






- 


3 




DL 


- 


201 






— 


_ 


P 


LL 


- 


34 






- 


_ 




WL 


- 


23 






- 


10 



163 
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TABLE 136 DESIGN FORCES 



Span 


12.0 m 




















Frame spacing 
Column height 


6.0 m 
6.5 m 




8 


c^>-^<^ 





N> 


H 


E 


<c 


— L 
B 


Roof slopes 


1:3,1:4, 


1:5 
















= 


Support condition 


Hinged 




4 'i 'i 


I 
6 


1^4 


Wind/seismic zones 


All 




— 


120 m 


120 m j 


120 m 


120 m 


1 


Design Ultimate Forces 




1 








Section Designation 


Bending Moment 


Compressive Force 

(kN) 


She 


ar Force 


{ 


hogging 

'kN,m) 






Sagging 

(kN.m) 


(kN) 


A 


— 






- 


187 






- 


B 


206 






- 


110 






- 


C 


206 






30 


- 






112 


D 


- 






139 


_ 






55 


E • 


_ 






169 


- 






24 


F 


_ 






96 


- 






77 


G 


302 






- 


. ' - 






134 


H 


114 






- 


277 






_ 


I 


- 






- 


356 






- 


J 


317 




, 


- 


- 






134 


K 


- 






%5 


- 






71 


L 


- 






126 


- 






22 


M 


_ 






92 


-^ 






68 


N 


294 






„ 


- 






121 


O 


92 






- 


274 






- 


P 


- 






- 


335 






- ■ 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

fkKm) 



Compressive 

(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 

WL 



130 
16 



16 

3 

13 



DL 
LL 
WL 



223 
37 
14 



1 
14 



DL 
LL 
WL 



213 
34 
23 



12 
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TABLE 137 DESIGN FORCES 



Span 

Frame spacing 


12.0 m 
6.0 m 




B 






M 






H 




"^ 


"S 


B 




Column height 


9.5 m 






















E 




Roof slopes 


1:3,1:4^ 


1:5 




















•i 




Support condition 


Hinged 




4 'i 


p 
< 


> 


I 

6 




A 

o — ' 


- 


Wind/seismic zones 


All 






IJOm 


IJOm 




13Q 


m 


120 


m 


! 


Design Ultimate Forces 






















( 


Section Designation 


Bending Moment 


) 


Compressive 

(kN) 


Force 




She 


ar Force 




Hogging 
'kN.m) 






Sagging 
(kN.m) 


(kN) 


A 


— 






_ 






234 








- 


B 


242 






~ 






133 








- 


C 


242 






81 






- 








125 


D 


_ 






199 






- 








67 


E 


_ 






225 






- 








33 


F 


3 






130 






- 








98 


G 


392 






_ 






- 








164 


H 


183 






- 






206 








- 


I 


- 






- 






443 








~ 


J 


421 






_ 






- 








164 


K 


^ 






112 






- 








91 


I 


- 






152 






- 








37 


M 


- 






123 






- 








86 


N 


384 






_ 






- 








147 


O 


175 






- 






319 








- 


P 


- 






- 






409 








- 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kN.m) 



Compressive 

(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 

WL 



176 
15 

2 



9 

2 

19 



DL 
LL 

WL 



296 
38 
13 



DL 
LL 
WL 



111 
34 
24 



17 
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SP43(S&T):1987 



TABLE 138 DKSIGN 1 ORCES 



Span 


12.0 m 




























iTamc spacing 
Column height 
Root" slopes 


12-0 m 
5.0m 
1 :3, 1 :4, 


1:5 


e 


c. 


H 









Jk^ 


M 


G^ 


>^ 


..^0 


•Al 


Support condition 


Hinged 




*1 


I 
O 


'l 




I 
6 




.1*-^ 


Wind/seismic zones 
Design Ultimate I'orces 


All 






U Om 


120 


m 12 m 




120 


1 








I 












Section Designation 


Bending Moment 




Compressive 


Force 






Shear Force 








y\ 






(kNj 










<- 
i 

( 


^^ogging 

'kN.mj 






Sagging 

(kN.mj 


(kNj 


A 


_ 






- 




21 1 








- 


B 


327 






_ 




174 








- 


C 


327 






48 




- 








189 


D 


11 






218 




- 








93 


t: 


^ 






269 




- 








41 


F 


6 






152 




- 








124 


G 


489 






15 




. „ 








220 


H 


22 






- 




496 








- 


I 


- 






- 




555 








- 


J 


497 






15 




- 








220 


K 


6 






136 




^ 








113 


L 


- 






203 




- 








30 


M 


6 






143 




■* — 








110 


N 


471 






15 




- 








199 





- 






- 




479 








- 


P 


- 






- 




524 








- 



Foundation Forces at Service Load Stage 



Section Designation 



Forces 
Due to 



Bending 
Moment 

(kKmj 



Compressive 
(kN) 



Axial Force 
A 



Tensile 

(kN) 



Shear 
Force 

(kNj 



DL 
LL 
WL 



174 

33 



11 



34 

9 

21 



DL 
LL 
WL 



320 
73 
29 



2 
26 



DL 
LL 
WL 



306 
68 
46 



21 
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TABLE 139 DESIGN FORCES 



Span 


12.0 m 


























Frame spacing 


12,0 m 






c^-^ 


,G 


L 


^ 

^^^N 


>>-^^^ 


E 


-c , 


Column height 


6.5 m 




B 




H 







H 








B 




Roof slopes 


1:3,1:4, 


1:5 




















•A 




Support condition 


Hinged 




A 


'i 


-1 'i 




A 

o — ' 


- 


Wind/seismic zones 


All 






120 m 




120 m 




120 m 


120 m 




Design Ultimate Forces 






















Section Designation 


Bending Moment 






Compressive Force 


Shear Force 








/\ 
















1 


hogging 






Sagging 


■^ 




( 


'kN,m) 






(kN.m) 








(kN) 




(kN) 


A 


_ 






— 








282 




— 


B 


338 






- 








175 




- 


C 


338 






94 








_ 




187 


D 


6 






250 








- 




91 


E 


- 






296 








- 




48 


F 


5 






166 








- 




133 


G 


520 






11 








- 




229 


H 


194 






- 








287 




- 


I 


— 






— 








574 




- 


J 


547 






11 








- 




229 


K 


6 






152 








- 




121 


L 


- 






216 








- 




42 


M 


5 






160 








_ 




117 


N 


510 






14 




■* 




- 




206 


O 


185 






- 








45H 




- 


P 


- 






- 








535 




- 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 

Moment 

(kN,m) 



Axial Force 
A 



Compressive 

(kN) 



Tensile 

(kN) 



Shear 
florae 

(kN) 



DL 
LL 
WL 



184 

32 



23 

6 

26 



DL 
LL 
WL 



338 
74 
29 



1 
28 



DL 
LL 
WL 



300 
68 

47 



25 



167 
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TABLE 140 DESIGN FORCES 



Span 

Frame pacing 


12.0 m 

12.0 m B 


^A-^ 


^0 

H 


> 


M 
0[ 


H 


f^A^ 





8 


Column height 


9-5 m 


















£ 


Roof slopes 


: 1:3,1:4^1:5 






\ 












«i 


Support condition 


Hinged a 

< i 


'i 


P 

o 


i 


A 
6 "" 


Wind/seismic zones 


: All 


12 0m 




I t20m 




120m 


120m 




V 


Design Ultimate Forces 
















Section Designation 


Bending Moment 




Compressive 


Force 


Shear Force 




j< 


") 












r" 


hogging Sagging 




i 


^kN,m) (kN.m) 






(kN) 






(kN) 


A 


- - 






327 






- 


B 


409 






203 






- 


C 


409 197 






- 






199 


D 


330 






_ 






109 


E 


368 






- 






62 


F 


31 221 






- 






146 


G 


636 






,- 






263 


H 


369 






324 






- 


I 


- - 






667 






- 


J 


699 






._ 






263 


K 


14 200 






- 






148 


L 


242 






„ 






68 


M 


13 210 






"^ 






142 


N 


649 






- 






240 





354 






503 






— 


P 


- - 






610 






- 



Foundation Forces at Service Load Stage : 



Section Designation 



Forces 
Due to 



Bending 

Moment 

(kN.m) 



Compressive 
(kN) 



Axial Force 



Tensile 

(kN) 



Shear 
Force 

(kN) 



DL 
LL 
WL 



232 

31 

4 



13 

3 
37 



DL 
LL 
WL 



417 
75 
26 



1 
35 



DL 
LL 
WL 



387 
68 
49 



33 
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TABLE 141 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION 



AND ERECTION (REFER FIG. 150) 



(a) For Gable Frames with Fixed Bases 



Span 

(m) 


Spacing Column 
Height 

(m) (m) 


Slope 
I IN 


a 
(mm) 


b 

(mm) 


9 


6 5.0 


3 


1436 


1760 


9 


6 5.0 


4 


1403 


1720 


9 


6 5.0 


5 


1388 


1700 


9 


6 €.S 


3 


1452 


1950 


9 


6 6.5 


4 


1419 


1950 


9 


6 6.5 


5 


1403 


1980 


9 


12 5.0 


3 


1468 


2140 


9 


12 5.0 


4 


1434 


2180 


9 


12 5.0 


5 


1419 


2250 


9 


12 6.5 


3 


1468 


2140 


9 


12 6.5 


4 


1434 


2180 


9 


12 6.5 


5 


1419 


2250 


12 


6 5.0 


3 


1942 


2690 


12 


6 5.0 


4 


1898 


2720 


12 


6 5.0 


5 


1877 


2790 


12 


6 6.5 


3 


1942 


2690 


12 


6 6.5 


4 


1898 


2720 


12 


6 6.5 


5 


1877 


2790 


12 


6 9.5 


3 


1942 


2690 


12 


6 9.5 


4 


1898 


2720 


12 


6 9,5 


5 


1877 


2790 


12 


12 5.0 


3 


1942 


2690 


12 


12 5.0 


4 


1898 


2720 


12 


12 5.0 


5 


1877 


2790 


12 


12 6.5 


3 


1942 


2690 


12 


12 6.5 


4 


1898 


2720 


12 


12 6.5 


5 


1877 


2790 


12 


12 9.5 


3 


1942 


2690 


12 


12 9.5 


4 


1898 


2720 


12 


12 9.5 


5 


1877 


2790 


18 


6 6.5 


3 


2923 


4170 


18 


6 6.5 


4 


2857 


4270 


18 


6 6.5 


5 


2826 


4420 


18 


6 9.5 


3 


2923 


4170 


18 


6 9.5 


4 


2857 


4270 


18 


6 9.5 


5 


2826 


4420 


Note- 


Distances a and b are same in single bay and multi-bay frames. 
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169 



SP43(S&T):1987 



TABLE 141 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION 
AND ERECTION (REFER FIG. 150) - Contd 


Span 

(mj 


Spacing 
(mj 


Column 
Height 

(mj 


Slope 
UN 


a 
(mm) 


b 
(mm) 


18 


6 


12.5 


3 


2923 


4170 


18 


6 


12.5 


4 


2857 


4270 


18 


6 


12.5 


5 


2826 


4420 


18 


12 


6.5 


3 


2923 


4170 


18 


12 


6.5 


4 


2857 


4270 


18 


12 


6.5 


5 


2826 


4420 


18 


12 


9.5 


3 


2923 


4170 


18 


12 


9.5 


4 


2857 


4270 


18 


12 


9.5 


5 


2826 


4420 


18 


12 


12.5 


3 


2923 


4170 


18 


12 


12.5 


4 


2857 


4270 


18 


12 


12.5 


5 


2826 


4420 


24 


6 


9.5 


3 


3903 


5650 


24 


6 


9.5 


4 


3815 


5810 


24 


6 


9.5 


5 


3774 


6040 


24 


6 


12-5 


3 


3903 


5650 


24 


6 


12.5 


4 


3815 


5810 


24 


6 


12.5 


5 


3774 


6040 


24 


12 


9.5 


3 


3903 


5650 


24 


12 


9.5 


4 


3815 


5810 


24 


12 


9.5 


5 


3774 


6040 


24 


12 


12.5 


3 


3903 


5650 


24 


12 


12.5 


4 


3815 


5810 


24 


12 


12.5 


5 


3774 


6040 


30 


6 


9.5 


3 


4852 


6750 


30 


6 


9.5 


4 


4743 


6890 


30 


6 


9.5 


5 


4692 


7110 


30 


6 


12.5 


3 


4852 


6750 


30 


6 


12.5 


4 


4743 


6890 


30 


6 


12.5 


5 


4692 


7110 


30 


12 


9.5 


3 


4852 


6750 


30 


12 


9.5 


4 


4743 


6890 


30 


12 


9.5 


5 


4692 


7110 


30 


12 


12.5 


3 


4852 


6750 


30 


12 


12.5 


4 


4743 


6890 


30 


12 


12.5 


5 


4692 


7110 


Notie- 


Distances a and b are same in 


single bay and multi-bay frames. 
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TABLE 141 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION 
AND ERECTION (REFER FIG. 150) - Contd 
(b) For Gable Frames with Hinged Bases 



Span 
(mj 


Spacing 

(m) 


Column 
Height 
(m) 


Slope 
UN 


a 
(mm) 


b 
(mm) 


9 


6 


5.0 


3 


1436 


2430 


9 


6 


5.0 


4 


1403 


2570 


9 


6 


5.0 


5 


1388 


2740 


9 


6 


6.5 


3 


1436 


2430 


9 


6 


6.5 


4 


1403 


2570 


9 


6 


6.5 


5 


1388 


2740 


9 


12 


5.0 


3 


1436 


2430 


9 


12 


5.0 


4 


1403 


2570 


9 


12 


5.0 


5 


1388 


2740 


9 


12 


6.5 


3 


1436 


2430 


9 


12 


6.5 


4 


1403 


2570 


9 


12 


6.5 


5 


1388 


2740 


12 


6 


5.0 


3 


1926 


3010 


12 


6 


5.0 


4 


1883 


3130 


12 


6 


5.0 


5 


1862 


3290 


13 


6 


6.5 


3 


1926 


3010 


12 


6 


6.5 


4 


1883 


3130 


12 


6 


6.5 


5 


1862 


3290 


12 


6 


9.5 


3 


1926 


3340 


12 


6 


9.5 


4 


1883 


3560 


12 


6 


9.5 


5 


1862 


3810 


12 


12 


5.0 


3 


1926 


3340 


12 


12 


5.0 


4 


1883 


3560 


12 


12 


5.0 


5 


1862 


3810 


12 


12 


6.5 


3 


1926 


3340 


12 


12 


6.5 


4 


1883 


3560 


12 


12 


6.5 


5 


1862 


3810 


12 


12 


9.5 


3 


1926 


3340 


12 


12 


9.5 


4 


1883 


3560 


12 


12 


9.5 


5 


1862 


3810 


18 


6 


6.5 


3 


2875 


4280 


18 


6 


6.5 


4 


2810 


4430 


18 


6 


6.5 


5 


2780 


4620 


18 


6 


9.5 


3 


2875 


4450 


18 


6 


9.5 


4 


2810 


4640 


18 


6 


9.5 


5 


2780 


4880 



Note - Distances a and b are same in single bay and multi-bay frames. 
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TABLE 141 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION 
AND ERECTION (REFER FIG. 150) - Contd. 


Span 

(m) 


Spacing 

Im) 


Column Slope 
Height 
(mj 1 IN 


a 
(mm) 


b 

(mm) 


18 


6 


12.5 3 


2875 


4780 


18 


6 


12.5 4 


2810 


5060 


18 


6 


12.5 5 


2780 


5400 


18 


12 


6.5 3 


2875 


4450 


18 


12 


6.5 4 


2810 


4640 


18 


12 


6.5 5 


2780 


4880 


18 


12 


9.5 3 


2875 


4780 


18 


12 


9.5 4 


2810 


5060 


18 


12 


9.5 5 


2780 


5040 


18 


12 


12.5 3 


2875 


5280 


18 


12 


12.5 4 


2810 


5700 


18 


12 


12.5 5 


2780 


6180 


24 


6 


9,5 3 


3040 


5740 


24 


6 


9.5 4 


3754 


5950 


24 


6 


9.5 5 


3713 


6230 


24 


6 


12.5 3 


3840 


5910 


24 


6 


12.5 4 


3754 


6160 


24 


6 


12.5 5 


3713 


6490 


24 


12 


9.5 3 


3840 


5910 


24 


12 


9.5 4 


3754 


6160 


24 


12 


9.5 5 


3713 


6490 


24 


12 


12.5 3 


3840 


6410 


24 


12 


12.5 4 


3754 


6800 


24 


12 


12.5 5 


3713 


7270 


30 


6 


9.5 3 


4812 


6870 


30 


6 


9.5 4 


4704 


7060 


30 


6 


9.5 5 


4654 


7330 


30 


6 


12.5 3 


4812 


7210 


30 


6 


12.5 4 


4704 


7480 


30 


6 


12.5 5 


4654 


7850 


30 


12 


9.5 3 


4812 


7210 


30 


12 


9.5 4 


4754 


7480 


30 


12 


9.5 5 


4704 


7850 


30 


12 


12.5 3 


4812 


7210 


30 


12 


12.5 4 


4754 


7480 


30 


12 


12.5 5 


4704 


7850 



Note — Distances a and b are same in single bay and multi-bay frames. 
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TABLE 142 DETAILS OF TYPE (1) JOINT IN THE RAFTER (REFER FIG. 152) 



SI 
No 



Rafter Section 
A 



Width 
mm 



Depth 
mm 



MS Plate Size 



mm 



Diameter of 
MS Rods 

mm 



Number of MS 
Rods in Each 

Half 

mm 



Number of MS 

Rods in One 

Row 

mm 



Number of Rows 



mm 



mm 



mm 






1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 



200 
250 
300 
400 
400 
500 
500 
500 
500 
500 
600 
600 
600 
750 
750 
750 



400 

500 

600 

800 

1000 

800 

900 

1000 

1200 

1500 

1100 

1200 

1500 

1100 

1300 

1500 



200 X 380 X 6 
250 X 420 X 8 
300 X 520 X 10 
400 X 620 X 12 
400X640 xl6 
500 X640 Xl2 
500 X 560 X 14 
500 X780 X16 
500 X 810 X 18 
500 X 870 X 25 
600 X 810 X 18 
600 X870 xl8 
600 X 750 X 25 
750 X970 X18 
750 X 970 X 20 
750 X 970 X 25 



16 
18 
18 
22 
25 
25 
28 
32 
32 
36 
32 
36 
42 
42 
42 
42 



4 

6 

9 

12 

12 

12 

10 

9 

12 

ni 

12 

12 

10 

9 

12 

12 



30 


40 


70 


50 


100 


35 


45 


80 


60 


100 


40 


45 


80 


60 


100 


50 


60 


80 


60 


120 


50 


65 


80 


60 


120 


50 


65 


80 


60 


120 


60 


70 


90 


70 


120 


70 


80 


100 


80 


120 


70 


80 


100 


80 


150 


75 


90 


105 


85 


150 


70 


80 


100 


80 


150 


75 


90 


105 


85 


150 


80 


110 


110 


90 


150 


80 


110 


110 


90 


150 


80 


110 


110 


90 


150 


80 


110 


110 


90 


150 






00 



TABLE 143 ESTIMATION OF QUANTITIES 



Frames with Hinged Bases 



4^ 



Bays 


Span 

(m) 


Spacing 
(m) 


Column Height 
(m) 


Quantity of Concrete (m^ /m^ ) 




Quantity of Steel (kg/m^) 




( 

In Frames 




In Purlines, etc 


Frames 
Hysd 


Purlins, 


1 
etc. 




Hysd 


P.S.Steel 


3 


12 


6 


9.5 


0.1538 




0.0327 


13.810 


4.444 






12 


12 


5.0 


0.0613 




0.0688 


5.039 


5.396 


2.153 




12 


12 


6.5 


0.0665 




0.0717 


5.669 


5.625 


2.273 




12 


12 


9.5 


0.0769 




0.07748 


7.882 


6.079 


2.514 




18 


6 


6.5 


0.1071 




0,0250 


8.883 


3.472 







18 


6 


9.5 


0.1318 




0.0268 


11.571 


3.694 


- 




18 


6 


12.5 


0.0710 




0.0240 


15.605 


3.917 


- 




18 


12 


6.5 


0.0590 




0.0652 


5.556 


5.108 


2,022 




18 


12 


9.5 


0.0776 




0.0690 


8.776 


5.412 


2.182 




18 


12 


12.5 


0.1045 




0.0729 


10.546 


5.716 


2,343 


4 


9 


6 


5,0 


0.0480 




0.0285 


7.958 


3.953 


_ 




9 


6 


6.5 


0.0923 




0.0300 


9.199 


4,120 


- 




9 


12 


5.0 


0.0513 




0,0741 


4.604 


5,810 


2.306 




9 


12 


6.5 


0.0562 




0.0770 


5.313 


6.039 


2.426 




12 


6 


5.0 


0.0985 




0.0270 


7.823 


3.781 


. 




12 


6 


6.5 


0.1069 




0.0281 


8.837 


3.906 


- 




12 


6 


9.5 


0.1497 




0.0301 


13.132 


4.156 


- 




12 


12 


5.0 


0.0602 




0.0659 


4.679 


5.168 


2.033 




12 


12 


6.5 


0.0651 




0,0681 


5.797 


5.339 


2.123 




12 


12 


9.5 


0.0878 




0.0724 


8.319 


5.681 


2.304 
(Continued) 



d Bases 



imes with Fixe 



f Steel (kg/m ] Quantity ol 



Purlins, et^ 



P.S.Steel sd 



Hy 



iS - Contd F QUANTlTI?riMAT10N 0\BLE 143 ES 



Frc 



( ) 

Fram^rlines, etc 

Hysd 



of Concrete (n 



Quantity rht 



In Pi In Frames 



Column Hei^cing 



(m) (m) 



Sp 



Span 



(m) 



Bays 





- 


J9 




- 


S9 




2.589 


)3 




2.878 


30 




_ 


48 




- 


81 




2.782 


41 




3.023 


99 




— 


92 




- 


42 




- 


49 




2.545 


,78 




2.726 


,22 




3.083 


113 




- 


'55 




: 


)88 
i06 


H 


2.222 


^95 


2.461 


)54 


1 


2.701 
€k>ntinu€d) 


tl2 



i 


4.2: 


18.906,0316 


; 


4.6; 


21.93:.0350 


J 


eAi 


12.60(.784 


\ 


6.7( 


16.50-0853 


6 


4.6- 


3.29.0346 


5 


4.9 


5.051.0375 


5 


6.7- 


2.49:.0859 


2 


7.1 


2.91.0918 


7 


4.2 


3.911.0315 


2 


4.5 


4.721.0337 


9 


5.0 


7.131.0381 


8 


6.2 


2.78).0801 





6.6 


3.66).0845 





7.3 


5.91).0933 


18 


3.1 


8.02).0274 


t8 


4.( 


99.52).0303 


n 


4.^ 


11.4'0.0332 


\9 


5.^ 


5.04),0701 


11 


5.< 


6.710.0759 


^9 


6.^ 


8.4^.0817 



0. 


0.1406 


0, 


0.1573 





0.0703 





0.0786 





0.0252 





0.0445 





0.0283 





0.0321 


C 


0.0504 


C 


0.0672 




0.0672 




0.0252 




0.2800 




0.0336 




0.0851 




0.0984 




0.1118 




0.0426 




0.0492 




0.0559 



9.5 


6 


12.5 


6 


9.5 


12 


12.5 


12 


5.0 


6 


6.5 


6 


5.0 


12 


6.5 


12 


5.0 


6 


6.5 


6 


9.5 


6 


5.0 


12 


6.5 


12 


9.5 


12 


6.5 


6 


9.5 


6 


12.5 


6 


6.5 


12 


9.5 


12 


12.5 


12 



30 
30 
30 
30 

9 
9 
9 
9 

12 
12 
12 
12 
12 
12 

18 
18 
18 
18 
18 
18 






^ 












TABLE 143 


ESTIMATION OF QUANTITIES 


- Contd 










t 
















Frames with Fixed Bases 






9f> 


Bays 


Span 


Spacing 


Column Height 


Quantity of Concrete (m^/m^) 


i 

Frames 


Quantity of Steel (kg/m^) 


1 


i 




In Frames 




) 
In Puilines, etc 


Purlins, 


etc 


1 




















/^^ 










(m) 


(m) 


(m) 








Hysd 


Hysd 




P.S.Steel ^ 




2 


24 


6 


9.5 


0.1373 




0.0273 


12.385 


3.743 










24 


6 


12.5 


0.1529 




0.0295 


16.351 


3.993 




- 






24 


12 


9.5 


0.0687 




0.0698 


17,880 


5.577 




2.226 






24 


12 


12.5 


0.0765 




0.0742 


9.578 


5.818 




2.406 




3 


9 


6 


5.0 


0.0239 




0.0306 


3.265 


4.198 




— 






9 


6 


6.5 


0.0420 




0.0326 


4.574 


4.414 




- 






9 


12 


5.0 


0.0269 




0.0781 


2.290 


6.123 




2.466 






9 


12 


6.5 


0.0303 




0.0820 


3.176 


6.429 




2.623 




3 


12 


6 


5.0 


0.0483 




0.0286 


3.676 


3.954 




_ 






12 


6 


6.5 


0.0533 




0.0301 


4.481 


4,125 




- 






12 


6 


9.5 


0.0633 




0.0330 


6.292 


4.458 




_ 






12 


12 


5.0 


0.0241 




0.0742 


2.789 


5.815 




2.306 






12 


12 


6.5 


0.0266 




0.0772 


2.847 


6.046 




2.421 






12 


12 


9.5 


0.0316 




0.0830 


5.148 


6.507 




2.664 






18 


6 


5.0 


0.0819 




0.0250 


7.599 


3.475 




_ 






18 


6 


6.5 


0.0937 




0.0269 


9.145 


3.698 




„ 






18 


6 


9.5 


0,1056 




0.0289 


11.528 


3.920 




- 






18 


12 


5.0 


0.0409 




0.0652 


4.823 


5.113 




2.022 






18 


12 


6.5 


0.0469 




0.0691 


6.116 


5.418 




2.182 






18 


12 


9.5 


0.0528 




0.0730 


8.163 


5.724 




2.341 






















(Continued) 





TABLE 143 ESTIMATION OF QUANTITIES - Contd 



Frames with Fixed/Hinged Bases 



Bays 






Span 



(m) 



Spacing 



(m) 



9 


6 


9 


6 


9 


12 


9 


12 


12 


6 


12 


6 


12 


6 


12 


12 


12 


12 


12 


12 


9 


6 


9 


6 


9 


12 


9 


12 


12 


6 


12 


6 


12 


6 


12 


12 


12 


12 


12 


12 



Column Height 



(m) 



Quantity of Concrete (m /m ) 



In Frames 



InPurlines, etc 



5,0 
6.5 
5.0 
6.5 

5.0 
6.5 
9.5 
5.0 
6.5 
9.5 

5.0 
6.5 
5.0 
65 

5.0 
6.5 
9.5 
5.0 
6.5 
9.5 



0.0233 
0.0408 
0.0262 
0,0294 

0.0472 
0,0519 
0.0613 
0.0236 
0.0260 
0.0307 

0.1007 
0.1096 
0.0611 
0.0688 

0.1154 
0.1290 
0.1868 
0.0700 
0.0778 
0,1088 



0.0287 
0.0301 
0.0742 
0,0772 

0.0271 
0.0282 
0.0304 
0.0713 
0.0735 
0.0779 

0.0483 
0.0541 
0.1160 
0.1276 

0.0398 
0.0440 
0.0525 
0.0971 
0.0105 
0.1231 





Quantity of Steel (kg/m 


i^) 


c 
Frames 




Purlins, 


etc 


Hysd 


Hysd 




P.S.Steel 


3.153 


3.968 




_ 


4.296 


4.134 




- 


2,431 


5.815 




2.306 


2,870 


6.046 




2.424 


3.490 


3.788 




_ 


4.410 


3.913 




_ 


6.003 


4.163 




- 


2.701 


5.583 




2.184 


3.184 


5.757 




2,274 


3.906 


6.102 




2.455 


19.611 


6.315 




_ 


12.519 


6.981 




- 


6.546 


9.102 




3.954 


7.056 


10.019 




4.426 


9.514 


5.278 




_ 


11.792 


5.778 




- 


21.375 


6.674 




- 


6.104 


7.625 




3.264 


7.257 


8.313 




3.625 


11.236 


9.681 




4.347 



(Continued) 









I Fixed Bases *s with Hinged, 



Frame 



ITIES - Co/i/N OF QUANT ESTIMATIOl TABLE 143 



-Steel 



.392 
:.573 
:.934 



..222 
i.463 
>.701 



1.221 
2.406 



2.466 

2.627 



sel (kg/m^ ) Quantity of St< 




^^) 


:oncrete (m^/n Quantity of C 


)lU 

In I 


mn Height g 


Purlins, etc 




Frames 
Hysd 


es, etc , 


In Purlin^rames 




P.S 


Hysd 


(m) 




5.028 


15.285 


M 


0.03(1621 


0. 


9.5 


2 


5,851 


5.3194 


^6 


0.07^0635 


0. 


5.0 


2 


6.194 


6.309 


19 


0.07J0693 


0. 


6.5 


2 


6.878 


8.674 


76 


0.08'0965 


0. 


9.5 




3.750 


9.255 


73 


0.02,1107 


0. 


6.5 




4.079 


12.861 


ai 


0.03U373 


0, 


9.5 




4.412 


15.912 


30 


0.03;i792 


0, 


12.5 


] 


5.488 


5.877 


00 


0.0710608 





6.5 


4 


5.944 


7.972 


57 


0.07,0807 





9.5 


^ 


6-398 


10.264 


15 


0.08.1093 





12.5 




3.740 


15,865 


72 


0.02.1664 





9.5 




3.986 


18.025 


93 


0.02.1968 





12.5 


^ 


5.469 


9.646 


97 


0,06.0900 





9.5 




5.809 


11.734 


4 


0.07.1201 





12,5 




4.173 


8.265 


04 


0.03.0858 





5.0 




4.395 


9.086 


23 


0.03.0947 





6.5 




6.U4 


4.781 


'80 


0.071.0524 


c 


5.0 \ 




6.420 


5.565 


tl9 


0.08.0576 


c 


6.5 I 




3.949 


7.769 


t84 


0.051.1004 


c 


5.0 i 




4.111 


9.120 


S98 


0.0:^,1094 


( 


6.5 ) 



Cc 



Spacin Span 



(m) (m) 



Bays 



6 


12 


12 


12 


12 


12 


12 


12 


6 


18 


6 


18 


6 


18 


12 


18 


12 


18 


12 


18 


6 


24 


6 


24 


12 


24 


12 


24 


6 


9 


6 


9 


12 


9 


li 


9 


( 


12 


( 


12 



00 



ntinued) 



(Co, 






SO 



Steel 



153 
.273 
.514 



.022 
.182 
1.343 



1.306 
i.426 



2.033 
2.123 
2.034 



ITIES - Cont^ OF QUANT! ESTIMATIO: TABLE 143 



'Fixed Bases s with Hinged/ 



Frame 



;el (kg/m ) Quantity of Ste 

/^^- _ ^ ' 

Purlins, etc 

P.S ^ Hysd 



2. 
2, 
2 



r- ^ 

Frames is, etc 

Hysd 



Concrete (m /r Quantity of C 

^ - - — • ' 

In Purliipranies 



4.444 13.810 ,7 

5.396 5.039 ;8 

5.625 5.669 7 

6.079 7.882 48 



3.472 
3.694 
3.917 
5.108 
5.412 
5-716 

3-953 
4.120 
5.810 
6.039 

3.781 
3.906 
4-156 
5.168 

5.339 
5.681 



8.883 

11.571 

15.605 

5.556 

8.776 

10.546 



iO 
>8 

52 

29 



7.958 85 

9.199 00 

4.604 41 

5.313 70 



7.823 
8.837 
13.132 
4.679 
5.797 
8.319 



;70 
:8i 

101 
i59 
i81 
124 



0.0321538 
0.06%613 
0.0710665 

0.0770769 

0.02*1071 
0.02(1318 
0.02^1710 
0.06io590 
0.06\0776 
0.07:io45 

0.02.0840 
0.03.0923 
0.07.0513 
0.07.0562 

0.02i.o985 
0.02|.io69 
0.03|.i497 
0.0e).0602 
0.0e).0651 
0.0') .087 8 



olumn Height jg 



In! 



(m) 



0. 


9.5 




0.1 


5.0 




0.1 


6.5 




0.' 


9.5 




0. 


6.5 




0. 


9.5 




0. 


12.5 




0. 


6.5 




0, 


9.5 







12.5 







5.0 







6.5 


, 





5-0 







6.5 


\ 


c 


5.0 




c 


6.5 




c 


9-5 




( 


5.0 


I 


( 


6.5 


I 


( 


9.5 


2 



c 



Spacii Span 



(m) (m) 



6 


12 


12 


12 


12 


12 


12 


12 


6 


IS 


6 


18 


6 


18 


12 


18 


12 


18 


12 


18 


6 


9 


6 


9 


12 


9 


12 


9 


i 


12 


i 


12 


i 


12 


i: 


12 


i: 


12 


1 


12 



Bays 






SP43(S&T):1987 

General Notes for Figures 1 to 156 

1. Notation 

a) 4-16 101 indicates four 16 mm diameter, 
HSD bars, type 01; 

b) 26-6 03-250 indicates twenty six 6 mm 
diameter, MS bars, type 03 at spacing 250 mm 
centre-to- centre; 

c) (^ indicates centre line; and 

d) &> indicates diameter. 

2. All dimensions are in mm. 

3 Maximum size of aggregates shall be : 

a) 12 mm for structures thickness less than 
1 50 mm like purlins and cladding ruimers, and 

b) 20 mm for other members. 

4. Clear cover to reinforcement shall be according 
to IS: 456-1978 

5. Anchorage length, lap length, splicing, spacer 
bars, etc, shall be provided according to IS: 456- 
1978. 



6. Reinforcement details are symmetrical about the 
centre line of portals. 

7. Bars shall be suitably joggled at the junction of 
column and beam and at crown of portal to 
avoid clashing of bars with each other. 

8. The column height specified includes 0.5 m 
length of column which is assumed below ground 
level. However, if firm strata is not available at 
this depth, then a pedastal can be designed and 
constructed as indicated in6'.5.4'. 

9. For other details, refer to IS:456-1978 for RCC 
members and IS : 1343-1980 for Prestressed 
concrete members. 

10. If exact size of bars is not available, they may be 
suitably replaced keeping the total area of rein- 
forcement same. 

11. Where extra width of column is available, the 
maximum spacing of corner column bars may be 
restricted to 75 mm (as shown in given figure 
below) so as to reduce the number of ties. 
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f 


a 

c 


8-32#BARS 




1 




b 
c 






- 






■f 






a 



7-32 Xt BARS 




-^ 




180 



i 2-16t03 

-1-]6«02 



THREE LINKS 
EXTRA 




)-J6»02L 
2-16t03r 



rj 



AOO 



-25-ft«06-200 
-3-16»01 



3-16«01 



400 



2S-ft*06-200 



a1 

--,X TOP OF FOUNDATION 



SECTION -AA 



6600 



400 



SLOPE 



1 in 3 



1 in 4 



Mn3 



Hi 



SUA 



S156 



5164 



H2 



4656 



4844 



4S36 



14 33 



1075 



860 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1)39 



1098 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 1 

3.DISTACE OF THE NEAREST PURLIN LUf* C^)' 

FROM THE a. EXTERNAL COLUMN FAC^ : 100 

b. RIDGE :300 



DRAWING No.1 (REFER TABLE t) 



No. OF BAYS 


ONE 


SPAN 


9.0m 


SPACING 


rom 


COLUMN HEIGHT 


5.0 m 


SUPPORT CONOtTION 


FIXED 


FOR AU WIND AND1 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


: M n 


STEEL 


: F« m 



^mm 



H 



3 



SS 















^'—H 




o 
o 
in 










L \l 




^^L 


250 






1 









2-l6t04 
1-16*03 



K-8#09-340 



2-16*06 



SECTION.BB 



1-16*03 
2 16*04 



00 



THREC LINKS 
EXTRA 




lin 4 



lin 5 



Hi 



6695 



6705 



6320 



6 295 



No. ANO SPACING 
OF PURLINS 



PRfNCIPAL RAFTER 



Na OF 

PURLINS 



SPACrNG 



NOTE , 

1. ALL DIMENSIONS IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 2 

3. DISTANCE OF THE NEAREST PURLIN LUG (Q.) 
FROM THE a. EXTERNAL COLUMN FACE:100 

b. RIDGE ' 300 



V9 

H 



00 



DRAWING No. 2 



( REFER TABLE 2 ) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND! 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



ONE 
9.0m 
6.0 m 
6.5m 
FIXED 



M 25 
Fe as 



H 



LXJ 



3oa 



-2-16#03 

-2-"»*02 



SeCTtON-8B 



— U-e«09-350 



,2.16t04 



,U-«#09-350 



00 



THHEC IINKS 
EXTRA 




2-16«03r 



rx 



1600 



21. »i 06-250 



Al 



t TOP OF FOUNDATION 



SECTION-.AA 



ft400 



<00 



SLOPE 



lin 3 



tin S 



Hi 



5217 



5234 



5246 



H2 



4764 



47(6 



4754 



1400 



1050 



640 



No. AND SPACING 
or PURLINS 



PRINCIPAL RAFTE R 
No. OF 



PURLINS 



SPACING 



1150 



1142 



1109 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 3 

3. DISTANCE OF THE NEAREST PURLIN LUC(^.) 
FROM THEa.EXTERNAL COLUMN FACE:100 

b. RIDGE :3M 



DRAWING No. 3 ( REFER TABLE 3) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 
SUPPORT CCNOmON 
FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



ONE 

• 9.0m 

12.0 m 

: FIXED 



M 25 
Ft 419 



6 



5S 



- 2-20»03 
-2 -20 •02 



00 
4^ 



THREE LINKS 
EXTRA 




SLOPE 



lin 3 



lin A 



lin 5 



6717 



6734 



67A6 



6264 



6266 



6254 



1400 



1050 



840 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1150 



1122 



1109 



NOTE; 
1. ALL DIMENSIONS ARE IN mm 

2 . FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE ; 4 
3. DISTANCE OF THE NEAREST PURLIN LUGC^) 
FROM THE a.EXTERNAL COLUMN FACE:100 
b. RIDGE :360 



H 



2S 



DRAWING No. 4 (REFER TABLE 4 ) 



No. OF BAYS 
SPAN 
SPACING 

COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND! 
SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



ONE 
9.0m 
12.0 m 
6.Sm 
: FIXED 



M 25 
FtilS 



-2-16*03 
-2.16*02 



00 



TMRtC LtHRS- 
f]tTltA 




rx 



II 



600 



20.S* 06-250 



1_ TOP OF FOUNDATION 



SECTION- AA 



11400 



600 



SLOPE 



lin 3 



1 in k 



?inS 



Hi 



5217 



5734 



5246 



4766 



4754 



1900 



1425 



?U0 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1248 



1205 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 
Z. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 5 

3. DISTANCE OF THE NEAREST PURLIN LUG(^) 
FROM THEo.EXTERNAL COLUMN FACE : 100 



b.RlDGE 



:300 



DRAWING No. 5 



(REFER TABLE 5) 



No. OF BAYS 


:ONE 


SPAN 


t 12.0m 


SPACING 


: 6.0m 


COLUMN HEIGHT 


: 5.0m 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND AND] 
SEISMIC ZONES J 






MATERIALS; 




CONCRETE 


! M 25 


STEEL 


: Fe 415 






00 



-2-16t03 
-2-16»02 



00 
ON 










SLOPE 



1 in 3 



MnA 



6717 



6734 



6746 



6264 



6266 



6254 



1900 
1425 



1140 



No. AND SPACING 
OF PURLIN^ 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1248 



1219 



1205 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2, FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 6 

3. DISTANCE OF THE NEAREST PURLINS LUG (^ ) 
FROM THE o. EXTERNAL COLUMN FACE: 100 
b. RtOGE : 300 



DRAWING Na 6 (REFER TABLE6) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND1 

SEISMIC ZONES J 
MATERIALS t 

CONCRETE 

STEEL 



:ONE 
I 12.0m 
: 6.0m 
I 6. 5 m 
: FIXED 



M 2S 
Ft 415 



-2-20»04 
-2-20 ♦03 



00 



THREE LINKS 
EXTRA 




SLOPE 



tin 3 



linS 



9717 



9734 



97A6 



9284 



9266 
92SA 



1900 
U25 



1U0 



No, AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1246 



1219 



1205 



NOTE t 

ALL DIMENSIONS ARE IN mm 
FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 7 
. DISTANCE OF THE NEAREST PURLIN LUG(() 
FROM THE Q.EXTERNAL COLUMN FACEMOO 
b.RIDGE :300 



DRAWING No. 7 (REFER TABLE?) 



Na OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND] 
SEISMIC ZONES ] 
MATERIALS: 

CONCRETE 

STEEL 



I ONE 
: 12.0 m 
• 6.0m 
1 9.5 m 
: FIXED 



: M 25 
t F« ilS 



CO 



2S 



-2-20«03 
-3-20t02 



00 
00 




a1 



600 



- 5-20t01 



!T7-e»09-300 



,1_T0P OF FOUNDATION 



SECTION- AA 



11400 



eoo 



SLOPE 



lin 3 



linS 



Hi 



5217 



5234 



5246 



H2 



4784 



4766 



4754 



1900 



No. AND SPACfNG 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1236 



1207 



1193 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE :S 

3. DISTANCE OF THE NEAREST PURLIN LUG (q.) 
FROM THE a. EXTERNAL COLUMN FACE : 100 
b. RIDGE :360 






2S 



DRAWING No. 6 (REFER TABLE 8 ) 



Na OF BAYS 
SPAN 
SPACING 

COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND! 
SEISMIC 2DNES J 
MATERIALS: 

CONCRETE 

STEEL 



: ONE 
: 12.0 m 
: 12.0m 
I 5.0 m 
i FIXED 



:m 25 
: Fe 415 



-2-20*03 
-3-20*02 



00 



THREE LINKS- 
EXTRA 



u§:8^ 




rx 



Al 



600 



21-6*10-300 



,JLTOPOF FOUNDATION 



SECTION-AA 



1U00 



600 



SLOPE 



1 in 3 



linA 



linS 



Hi 



6717 



673A 



6746 



H2 



6264 



6266 



6254 



1900 



U25 



1U0 



No. AND SPACING 
OF PURLINS 



PRINCiPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1236 



1207 



1193 



NOTE 1 

ALL DIMENSIONS ARE 



1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 9 

3. DISTANCE OF THE NEAREST PURLIN LUG(1) 
FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE :360 



DRAWING No. 9 (REFER TABLE 9 ) 



Na OF BAYS 


:ONE 


SPAN 


:12.0 m 


SPACING 


:12.0m 


COLUMN HEIGHT 


: 6.Sm 


SUPPORT CONDITION 


: nXEO 


FOR ALL WIND ANOl 
SEISMIC ZONES ] 






MATERIALSi 




CONCRETE 


:m 25 


STEEL 


: F« 415 



H 



2S 



_2-32*0A 
- 1-32*0a 



O 




THREE LINKS- 
EXTRA 



Fa 



a1 



600 



-A-32«01 



1-32*03 



1_ T OP OF FOUNOATION 



SECT ION' AA 



1U00 



600 



SLOPE 



Hi 



9717 



9734 



97*6 



H2 



9264 



92S4 



1900 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1236 



1207 



1193 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNOATION FORCES REFER TO 
ANALYSIS TABLE: 10 

3. DISTANCE OF THE NEAREST PURLIN LUG(^) 

FROM THE a. EXTERNAL COLUMN FACE: 100 

b. RIDGE '360 



H 



so 
00 



DRAWING No. 10 



(REFER TABLE 10) 



No. OF BAYS 


:ONE 


SPAN 


:12.0m 


SPACING 


:12.0m 


COLUMN HEIGHT 


: 9.5m 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND ANDl 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


:m 25 


STEEL 


: F« its 



rr5m 



1-20*03 



400 



-2-20*0^ 
-3-20*02 

-2-t2»10 

-36-8tK-260 



-2-t2#09 
-3-16*08 



/36-8»t4-260 

/2^ 12*11 



|:I§5S^ 




ijill 



— 5-20»OI 



a1 



, TOP OF FOUNDATION 



»00 



2l-8«T3-320 
SECT ION- AA 



17200 



800 



SLOPE 



1 in 3 



lin A 



linS 



6789 



6813 



6828 



H2 



6188 



6172 



2867 



2150 



1720 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1358 



1327 



1312 



NOTE: 

1. ALU DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE :11 

3. DISTANCE OF THE NEAREST PURLIN LUG(q) 
FROM THE a. EXTERNAL COLUMN FACE . IQQ 

b.RIDGE : 300 



DRAWING Na 11 (REFER TABLE 11) 



Uo. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND ANDl 
SEISMIC ZONES 1 
MATERIALS: 

CONCRETE 

STEEL 



:ONE 
:16.0 m 
: 6.0m 
! 6.5m 
! FIXED 



:M 25 
: Fc 415 



i 




/fi/;r:fT 19 o) ci^ ^c 



- 


— • 


rof 


V 




u 





> 


*o 


Ul 


-* 


<J 


a» 


z 



31 



IS 2 2 ;^ '^ 

^ • z 2 



-2 



o„ 



11° I -L^ ^^// 



¥ 



> 






• 


> 


- 




M 


9 


e 


m 


02 



400 



.liro 






WW 
MM 
00 



\ 



^ 



\: 



H2 




mm 
00 

WM 



-ta 



■ r 'I I ■■■ — — 



^^ 



361 



RI 



TTTT> 



^^ t 



IC3 



-TW 



-3-20t04 
-3-20t03 

-2-n«io 

-36-8*13-260 



-2-12*09 
- 2- 20« 06 



SECTION- BB 

3-16»05 



1-I8J82 



j .36-««t3-2€0 
'/ -2- 12 #11 






THREE LrNKS 
EXTRA 




t in 3 



Hi 



127S9 



12ft13 



12826 



H2 



2867 



2150 



1720 



No. AND SPACING 
OF PURLtNS 



PRINCIPAL RAFTER 



No. OF 

PURLINS 



SPACING 



1358 



1312 



NOTEt 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 13 

3. DISTANCE OF THE NEAREST PURLIN LUG((} 
FROM THE a. EXTERNAL COLUMN FACE ; 100 

b. RIDGE -3*^ 



DRAWING No. 13 (REFER TABLE 13) 



No. OF BAYS 


:ONE 


SPAN 


M8.0m 


SPACING 


:6.0m 


COLUMN HEIGHT 


:12.5 m 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND ANDl 
SEISMIC ZONES ] 






MATERIALS: 




CONCRETE 


:M 25 


STEEL 


: F« i15 



H 



00 



-2-25«02 



2>25«02 
2-25*03 
3-25»M 






THREE LINKS 
EXTRA 




SLOPE 



6613 



6ft28 



Hj 



6166 2150 



6172 1720 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1350 



1319 



1304 



NOTE : 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : U 

3. DISTANCE OF THE NEAREST PURLIN LUG ((t) 
FROM THE a. EXTERNAL COLUMN FACE : 100 

1 b.RlOGE ^3*° 






00 



DRAWING No. U (REFER TABLE U) 



Na OF BAYS 


:ONE 


SPAN 


:ia.Om 


SPACING 


:12.0 m 


COLUMN HEIGHT 


: 6.5 m 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND AND! 
SEISMIC ZONES 






MATERIALS: 




CONCRETE 


:M 25 


STEEL 


:Fe^l5 



2-25*03 







— ', 


8 


I ; 






LU.\ 




' 


400 


- 



2-25»02 



3-25*04 



2-12 #10 
36-e*U-260 



2-12 1 09 
4-20*08 



2-25*02 
2-25*03 
3-25»0« 






THREE LINKS 
EXTRA 




2-12*09 
2-I2#tO 



SLOPE 



lin 3 



lin4 



lin 5 



Hi 



9813 



9828 



H2 



9106 



9086 



2944 



2233 



1806 



No. AND SPACING 
OF PURLINS 



PRJNCJPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1350 



1319 



1304 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 15 

3. DISTANCE Of THE NEAREST PURLIN LUG (%) 
FROM THE a. EXTERNAL COLUMN FACE:100 

b.RIOGE :360 



DRAWING No. IS (REFER TABLE IS) 



No. OF BAYS 


• ONE 


SPAN 


: 16.0m 


SPACING 


; 12.0m 


COLUMN HEIGHT 


: ».5m 


SUPPORT CONDITION 


; FIXED 


FOR ALL WIND AND! 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


: M25 


STEEL 


: f««s 






so 

2S 



1 


1 1 


Z- J2 




&h 






\ 1 




§ 















iik\ 




- 


u_*00. 


- 



2.32»04 

2-T2410 

36-8»K.260 

2-12 « 09 
5- 20100 



% 






00 



SECTION- BB 






THREE LINKS- 
EXTRA 



1-32«02t 
2-32903L 
2-32t04r 




M2 MS- 



rr 



>00 



"^5-20*0« 



2-32*04 
1-32«02 



-5-32t01 



t34-e«12-380 
134-6413-360 



34-8*13-360 

2-12 #10 

2-12*09 



600 



5-32t01 



2-32*03' 



34.6*12-36(V 



lL top of foundation 



5ECTI0N-AA 



17200 



600 



SLOPE 



lin 4 



lin 5 



12769 



12613 



12626 



12 212 



12166 



2667 



1720 



Na AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1350 



1319 



1364 



NOTE: 
1.ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE: 16 
3. DISTANCE OF THE NEAREST PURLIN LUG (^) 

FROM THE a. EXTERNAL COLUMN FACE : 100 
b. RIDGE .360 



DRAWING No. 16 (REFER TABLE 16) 



No.OFBAYS 


: ONE 


SPAN 


: 18.0m 


SPACING 


• 12.0m 


COLUMN HEIGHT 


12.5m 


SUPPORT CONDITION 


FIXED 


FOR ALL WIND ANDI 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE :^ M 25 


STEEL 


,Fi415 



-1-25# 02 



3-25*03 



1-2S»02| 
3-25*03 
3-25*041 




THREE LINK5 
EXTRA 



fA 



SECTION-AA 



Al 

Jlt,^ TOP OF FOUNDATION 



1000 



9691 



9910 



9140 



2B75 



2300 



No. AND SPACrNG 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



137J 



NOTE: 
1. ALL DIMENSIONS ARE IN mm 
2 FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE: 17 
3. DISTANCE OF THE NEAREST PURLIN LUG(^) 
FROM THE a EXTERNAL COLUMN FACE : 100 
b. RIDGE : 300 



DRAWING No. 17 (REFER TABLE 17) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



ONE 
24.0 m 
6.0 m 
9.5m 
FIXED 



; M25 
: Fe415 



H 



00 

--a 



-3-25*03- 



f^ 



o_j 



500 



-2-16*09 
-59-8#12-210 



-2- 16 #08 
- 3-20*07 



SECTION. BB 



^59-8*12-210 

^2-16«10 
^2-1 6*10 



00 




TWREE LINKS 
EXTRA 



2-16t06- 
2-16»09- 



1000 



_I,i_TOP OF FOUNDATION 



SECTION -AA 



23000 



I I I I 



1000 



SLOPE 



H2 



12110 



12090 



2875 



2300 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1278 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 1ft 

3. DISTANCE OF THE NEAREST PURLIN LUG (%) 
FROM THE a. EXTERNAL COLUMN FACE:100 

b. RIDGE : 300 



H 



00 



DRAWING No. 18 (REFER TA8l£ 18) 



No. OF BAYS 


: ONE 


SPAN 


: 24.0 m 


SPACING 


: 6.0m 


COLUMN HEIGHT 


: 12.5m 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND AND] 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


: M25 


STEEL 


: Ft 415 



2-32»03 






2- 32 #02 



THREE LINKS - 
tXTRA 




TT 



ATI 

a. 



-25-e#12-3«0 



.TOP OFFOUNDATtON 



SECTION- AA 



23000 



1 in 3 



lin 4 



linS 



Hi 



9691 



9910 



H2 



9063 



9028 



9004 



3910 



29SB 



2366 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



10 



SPACING 



1380 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALVSfS TABLE ; 19 

3. DISTANCE OF THE NEAREST PURLIN LUG «t ) 
FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE :360 



DRAWING No. 19 (REFER TABLE 19) 



No. OF BAYS 


: ONE 


SPAN 


: 24.0m 


SPACING 


: 12.0m 


COLUMN HEIGHT 


: 9.5m 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND AND' 
SEISMIC ZONES 






MATERIALS: 




CONCRETE 


: M25 


STEEL 


; Fe 415 



H 



00 



-1-32»02 



3- 32 « 03 



1-32 « 021 
3-32 #03 

3-32«04l 



to 

O 

o 




THREE LINKS 
EXTRA 



3-32* 031 

3-32#04! 



lin 3 



linA 



lin 5 



12S91 



12910 



12 UO 



12110 



12090 



3633 



2«75 



2300 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1272 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 20 

3. DISTANCE OF THE NEAREST PURLIN LUG(t) 
FROM THE a. EXTERNAL COLUMN FACE: 100 

b. RIDGE 360 






v6 



DRAWING No. 20 (REFER TABLE 20) 



No. OF BAYS 


ONE 


SPAN 


UOm 


SPACING 


12.0m 


COLUMN HEIGHT 


12. Sm 


SUPPORT CONDITION 


FIXED 


FOR ALL WIND AND! 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


: M25 


STEEL 


: FeAlB 



t 


r 


I-Jil 




irrn 






1 / 






I / 




i 


I r 


— 










i ^ 






5W- 


^ 



1-32 #02 



3O2»04 

2*16«09 
74-8#t3-2l0 

2-16*10 
3-20«0e 



1-32»02| 
3-32*03 
3-32 ♦0*1 



to 

O 



THREE LINKS ■ 
EXTRA 




rr 



1000 



^^25-8*12-380 
25-8*12-380 



a1 

_I,,^TOP OF FOUNDATION 



SECTION-AA 



29000 



TOOO 



SLOPE 



1 in 3 



Hi 



9861 



9910 



H2 



91^,0 



9110 



9090 



2900 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No OF 
PURLINS 



SPACING 



t603 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 21 

3. DISTANCE OF THE NEAREST PURLIN LUG(C) 
FROM THE a. EXTERNAL COLUMN FACE MOO 

b. RIDGE •300 



DRAWING No. 21 (REFER TABLE. 21) 



No.OF BAYS 


: ONE 


SPAN 


: 30.0m 


SPACING 


: 6.0 m 


COLUMN HEIGHT 


: 9.Sm 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND AND] 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


: M2S 


STEEL 


: Fe 415 






2S 



1-32t02| 
3-32t03 
3-32*(W 



O 




THREE LINKS 
EXTRA 



SLOPE 



Hi 



12661 



12891 



Hj 



12063 



1202S 



12004 



4910 



3707 



2986 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1328 



1298 



KOO 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 22 

3. DISTANCE OF THE NEAREST PURLIN LUG«t) 
FROM THEa.EXTERNAL COLUMN FACE : 100 

b. RIDGE . 300 






NO 



DRAWING N» 22 (REFER TABLE 22) 



No. OF BAYS 


ONE 


SPAN 


aaom 


SPACING 


6.0 m 


COLUMN HtlGHT 


12.5m 


SUPPORT CONDITION 


FIXED 


FOR ALL WIND AND 
SEISMIC ZONES 






MATERIALS: 




CONCRETE 


M25 


STEEL 


Ft 415 



1-32»(W- 



O 



4.32ir03 



t 


ftHs^ 




■ 


T*pr 












t y 




i 


^ ; 













am 






I 506 








' 



t»05 



1-32 #02 

2-16 #10 
74.S»13-210 

2.16#09 
6-25»0& 




THUCE LINKS 
EXTRA 



2-16#09- 
2-16»X)- 



_t,L.TOP OF FOUNDATION 



SECTION- AA 



29000 



1 in 3 



9661 



9063 



90 28 



900^ 



No. AND SPACING 
OF PURLtNS 



PRfNCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1323 



NOTE; 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNOATfON FORCES REFER TO 
ANALYSIS TABLE : 23 

3. DISTANCE OF THE NEAREST PURLIN LUG((k.) 
FROM THE Q EXTERNAL COLUMN FACE : 1 00 

b. RIDGE :360 



DRAWING No. 23 (REFER TABLE 23) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND! 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



ONE 
30.0 m 
12.0m 
9.5m 
FIXED 



M25 
Fe415 



H 



00 



_i» 


r+-4 




5 -32 #03 T 


fe^ 






I / 




g 


\ ) 












^i\ 




~^ 


.500 











1-32*02 

2-16tlO 
90-8«13-170 

2-16 « 09 
4-32« 08 



1-32»02| 
5-32*03 
4-32»04l 



2 



THRCe LINKS 
EXTRA 




2-16*09 
2-16*10 



SLOPE 



lin 3 



linS 



Hi 



2900 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No, OF 
PURLINS 



SPACING 



1323 



1395 



NCTE: 
1 AIL OIMENSfONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 24 

3. DISTANCE OF THE NEAREST PURLIN LUG(q^) 
FROM THE a. EXTERNAL COLUMN FACE: WO 

b. RIDGE ■ 360 






so 

00 



DRAWING No. 24 (REFER TABLE 2<) 



No.OF BAYS 


ONE 


SPAN 


30.0m 


SPACING 


12. Om 


COLUMN HEIGHT 


12.5m 


SUPPORT CONDITION 


FIXED 


FOR ALL WIND AND! 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


M25 


STEEL 


F«41S 



-n ^ 



2-)6»04 



2-16* 07 



-•<- 


\ u 




1 








/ \ 




T" 


1 2M , 


•- 



1-I6t06 

-4- 



1-16#03 



U-8#10-3^0 



«: 



IC3 



1-16»03 
I6«04 



-U-8»10-340 



2S 



-2-16*07 



5ECTI0N-BB 



1-I6i03 2-16»04. 

2-16»04 



2-16t05, 



O 
OS 




U 



500 



*1 

-^|l- TOP OF FOUNDATION 



13 



6S00 



-26.t* 09-250 



'1-1€»03 



"^ 



SECTION. DO 



500 



SLOPE 



1in 3 



1 in 4 



1 in 5 



6680 



669 5 



6705 



6320 



6305 



6295 



Ut7 



1063 



850 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



PURLINS 



SPACING 



1151 



1124 



1111 



INTERIOR RAFTER 
No. OF 



PURLINS 



SPACING 



1381 



1346 



1330 



NOTE: 
1.ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 26 

3. DISTANCE OF THE NEAREST PURLIN LUG (^) 
FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE : 300 

C.VALLEY : 300 



DRAWING No. 26 (REFER TABLE 26) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



TWO 
9.0m 
6. Om 
6.5m 
FIXED 



M 25 
Ft i15 



O 
-J 




SLOPE 



Hi 



lin 3 



5217 



A7 8^ 



lin 4 



5234 



4766 



lin 5 



5246 



4754 



EXTERIOR RAFTER 



No. AND SPACING OF PURUNS 



No, OF 
PURLINS 



SPACING 



1122 



1109 



INTERIOR RAFTER 



No OF 
PURLINS 



SPACING 



1326 



mo 



NOTE : 

1, ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE ; 27 

3 DISTANCE OF THE NEAREST PURLIN LUG (({. ) 

FROM THE a. EXTERNAL COLUMN FACE : 100 

b RIDGE ■ 360 

C.VALLEY ; 300 



DRAWING No. 27 (REFER TABLE 27) 



No. OF BAYS 
SPAN 

SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND] 
SEISMIC ZONES i 
MATERIALS: 

CONCRETE 

STEEL 



TWO 
9.0m 
12.0m 
5 .Om 
FIXED 



M 25 
Ft 415 






2- 16 #03 



3-16t03 




67 17 



Tin 5 



673^ 



625^ 



No. AND SPACING OF PURKNS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



INTERIOR RAFTER 



No. OF 
PURLINS 



1361 



NOTE : 
1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE : 28 
3. DISTANCE OF THE NEAREST PURLIN LUG (<t) 
FROM THE a. EXTERNAL COLUMN FACE; 100 
b. RIDGE : 360 

C.VALLEY :300 



No. OF BAYS 


: TWO 


SPAN 


: 9.0 m 


SPACING 


J t2.0m 


COLUMN HEIGHT 


: 6.5m 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND AND] 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


: H25 


STEEL 


: Fe 415 



O 




SLOPE 



H2 



5217 



4764 



1vi4 



5234 



linS 



5246 



1900 



1140 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1248 



1219 



1205 



INTERIOR RAFTER 



No. OF 
PURLINS 



1396 



1360 



NOTE 1 
1.ALL DIMENSIONS ARE IN mm 
2. FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE : 29 
3. DISTANCE OF THE NEAREST PURLIN LUG (q.) 
FROM THE a. EXTERNAL COLUMN FACE : 100 
b. RIDGE 3^ 

C.VALLEY : 300 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



TWO 
12.0m 
6.0 m 
5.0m 
FIXED 



: M 25 
: Fe ^15 






2S 



O 



THREE LINKS 

EXTRA 



2-16*021 

2- 16* oar 



Ta 



2-16*03 



2-16*07 




i epg i 



-26-8*09-250 
4-16*01 



2-16*02 




2-12*06 

4-16*01 














^ 




1 




1-5 




f- 








~:^ 


2 




. ,^ 




fi: 


L 




c^ 




' 




£00 


1— 



2-12*06 



-26-6*09-250 



X TOP OF FOUNDATION 



2-16*03 
SECTION- A A 



1U00 



'2-16*11-1300 LONG 

••♦EXTRA, ,^ 

3-16*03 
1-16*02 



2-12*06 
3-16*03 



3 



600 



-26-«* 06-250 



M6*02 



SECTION- OP 



SLOPE 



Uri3 



lin* 



Hi 



6746 



H2 



6264 



1140 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No OF 
PURLINS 



1219 



1205 



INTERIOR RAFTER 



No OF 
PURLINS 



1145 



1396 



1360 



NOTE : 

1. ALL DIMENSIONS ARE IN rrmi 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 30 

3. DISTANCE OF THE NEAREST PURLIN LUC (V 



FROM THE o. EXTERNAL COLUMN FACE 
b. RIOCE 
C.VALLEY 



100 
300 
300 



DRAWING No. 30 (REFEA TABLf 30) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND 

SEISMIC ZONES 
MATERIALS: 

CONCRETE 

STEEL 



TWO 
12.0m 
6.0 m 
6.5m 
FIXED 



M25 
F* 415 



3-1««03 



2-16t09 




THREE LINK 
EXTRA 



:=5C^/ 


^ 


^ 


^\ 


/^ 


> 


<^ 


^ 


.09 


r 






2 12H0 








1-16fQ3| 






M6»0*l 












1 1^031 








i<16«04l 








38-8« 12-250 


J 




"^ 



^ 2-16t11-l300 LONG 
S* EXTRA 

3-16»04 



1-16»03 



2-12 1 10 



3-16*04 



_6ML 



-38-8»12-350 



1-16*03 



SECTION- DP 



1U00 



1in3 



9717 



928A 



9734 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No, OF 
PURLINS 



1205 



INTERIOR RAFTER 



No OF 
PURLINS 



NOTE: 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 31 

3 DISTANCE OF THE NEAREST PURLIN LUG (<t) 
FROM THE a, EXTERNAL COLUMN FACE : 100 

b RIDGE 300 

c VALLEY '300 



DRAWING No. 31 (REFER TABLE 31) 



No- OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
materials: 

CONCRETE 

STEEL 



TWO 

12.0m 
6.0 m 
9.5m 
FIXED 



M 25 
Fe 415 



2-20f04 



2 -16 ♦06 



3-20tO* 
2.20t02 



1-20*0 

2-20»o: 

2-20 »0«l 




THREE LINKS- 

e:xtra 



SLOPE 



5217 



5246 



H2 



A707 



4664 



46 68 



1226 



No. AND SPACING OF PURLIN 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1236 



1207 



INTERIOR RAFTER 



No. OF 
PURLINS 



NOTE: 
1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 

ANALySiS TABLE : 32 
3. DISTANCE OF THE NEAREST PURLIN LUG (q.) 



FROM THE a. EXTERNAL COLUMN FACE 

b. RIDGE 

c, VALLEY 



100 
360 
300 



DRAWING No. 32 (REFER TABLE 32) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND! 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



TWO 
12.0 m 
12.0m 
5.0m 
FIXED 



M 25 

F^ 415 



CO 



THREE LINKS 
E XTRA 



2-l2«ll- 



3-20t02L 
2-20*03r 



r* 



3-20«0S 



2-20*03 



3-16*10 




600 



-|22-»»12-300 
l22-«*13-300 

- 5-20*01 



31 



600 



-22-e*^2-X0 



1. TOP OF FOUNDATION 



2-20*03 l22-t*13-300 

SECTION-AA 









A 


V^^ 




< 


^ 


/j-liilO 
















3-20tOS 


























12.»12-300l__ 


/ 






JtKis-sool— 




■51 




.22.M 12-300 



22-8*13-300 

SECTION- DO 



11400 



600 



1in3 



1in4 



linS 



Hi 



6746 



H2 



6207 



6164 



6166 



1977 



1507 



1226 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1236 



1193 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1133 



1365 



NOTE : 
1. ALL DIMENSIONS ARE IN mm 
2. FOR FOUNDATION FORCES REFER TO 

ANAYStS TABLE : 33 

3. DISTANCE OF THE NEAREST PURLIN LUG iV 

FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE :360 

C.VALLEY :300 



DRAWING No. 33 (KEFER TABLE 33) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND! 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



TWO 

12.0m 

12.0m 

6.5m 

: FIXED 



M 25 

F*i15 



H 



00 



^ 



1-25i07 



2-2St06 



2-t6»12 



2 2 St 



to 
4:^ 




THRCC LINKS 
EXTRA 



2-12*13 



SLOPE 



9717 



92S4 



1900 



97 34 



9266 



1425 



1in5 



9746 



9254 



1U0 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



PURLINS 



SmCING 



1207 



1193 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1133 



1365 



NOTE: 
1.ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANAYSIS TABLE : 34 

3. DISTANCE OF THE NEAREST PURLIN LUG ((^) 
FROM THE a. EXTERNAL COLUMN FACE MOO 

b. RIDGE :360 

C.VALLEY :300 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND ANDl 

SEISMIG ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



TWO 

12.0m 

12.0m 

9.5m 

FIXED 



M25 
Fe 415 







^ 



CO 
H 



00 



1-25*06 

2-25*04 

36-8*17-260 
2-W ♦n 






THREE LINKS 
EXTRA 







00 





fCj 


^. 


p>i 


r> 


r^^ 




^ 


^ 


r 


3-16*10^ 


r 








2-12 tU 

2-25*04| 




t 






l-25*06i 






















2-25*0Ai 










1- 25*06 1 










26-8#15-380l 


^ 


/ 

^ 






ro 




"51 



2-16*16 -1300 LONG 
RA 

2-25*0 
1-25*06 



5« EXTRA 

2-25*04 



2-12 *U 

2-12 «U 
1-25*06 



SOO 



mL^^ 



^2C-*M5-3M 



2-S*04 
26-8*16-360 
SECTION- DP 



r 



SLOPE 



Hi 



H2 



9769 



9212 



9813 



2150 



linS 



9172 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No OF 
PURLINS 



SPACING 



1358 



INTERIOR RAFTER 



No OF 
PURLINS 



SPACING 



1270 



12A0 



1225 



NOTE: 
1. ALL DIMENSIONS ARE IN mm 
2. FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE ; 36 
3. DISTANCE BF THE NEAREST PURLIN LUG (^) 
FROM THE a. EXTERNAL COLUMN FACE : 100 
b. RIDGE '300 

C.VALLEY :300 



DRAWING No 36 (RHFER TABLE 36) 



No. OF BAYS 


• TWO 


SPAN 


:ie.0m 


SPACING 


: 6.0m 


COLUMN HEIGHT 


: 9.Sm 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND AND] 
SEISMIC ZONES 






MATERIALS: 




CONCRETE 


: M25 


STEEL 


: S 415 



I—* 




H 



so 

00 



2-25*02- 
3-25»03- 



3-16*09- 





«- 


T.11 








E^ 








V / 






^ J 














/ i \ 




T!i 


ADO 


J 






5ECTI0N-BB 



-2-25«04 

-2-12 fflO 



3-25«0i 
2-25*04 



00 







THREE LINKS 
EXTRA 



^^^^-^Z^^"^^ 


c 


H 


■^ 


> 


vX^i==^'=^ 


L«^^ 


f- 


> 


"5] 


"^2-16*16-1300 LONG 
>«EXTRA 




V 










2-12 


§12 

,2-12*12 
3-K403 


2-L 11*12 




jh 




i 










^ 


■MM 




3-25*03 










^ir 


^ 




'i 1}*19 < 












fid 


J. 


: = 


:51. 


—18.8*13-360 








J_^ 












r- 


ssrr 
















1 




*" 


18-0*13-3801 




/■ 




Il8-8»14-3e0 


18-8*U-380! 

fo 




SEaiON-DO 



SLOPE 



linS 



lrn5 



6789 



6813 



6828 



H2 



6t88 



5172 



2867 



2150 



1720 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 

PURLINS 



SPACING 



1350 



1319 



1304 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1286 



1254 



1239 



Ji. 



NOTE; 

1. ALL DIMENSIONS ARE IN mrrr 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE ; 38 

3. DISTANCE OF THE NEAREST PURLIN LUC. (^) 

FROM TKE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE : 360 

c. VALLEY : 550 



DRAWING No 98 (REFER TABLE 36) 



Na OF BAYS 


: TWO 


SPAN 


: ISvOm 


SPACING 


: tl«m 


COLUMN HEIGHT 


: 6.5 m 


SUPPORT CONDITION 


: RXED 


FOR AU WIND AND! 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


: M25 


STEEL 


: F^ tA% 



t-25i05 





ri 






* •tc«/\9 .,__ 




t; 




?-25*03 




\ 








i 




\ 


; 






^ 1 




3-20*10 












/ \ 






'H 


400 


«- 



3-2S*06 



2-t2 #12 

2- 12 #11 
36-et1S.260 



2-25#03 







THREE LINKS^ 
EXTRA 



2-11 #12 



SLOPE 



1in3 



1in5 



9739 



9828 



9172 



1720 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1350 



130« 



INTERIOR RAFTER 



No. OF 

PURliNS 



SPACING 



NOTE : 
1. ALL DIMENSIONS ARE IN mm 
2. FOR FOUNDATION FORCES REFER TO 

ANAYSIS TABLE : 39 
3. DISTANCE OF THE NEAREST PURLIN LUG.C?.) 



FROM THE Q.E.XTERNAL COLUMN FACE 

b, RIDGE 

c. VALLEY 



100 
360 
550 



No. OF BAYS 


: TWO 


SPAN 


: le.Om 


SPACING 


: 12.0m 


COLUMN HEIGHT 


: 9.5 m 


SUPPORT CONDITION 


; FIXED 


FOR ALL WIND AND 
SEISMIC ZONES . 






MATERIALS: 




CONCRETE 


: M25 


STEEL 


: Fe 415 



H 



so 

2S 



3-25#03- 



3-20#11 





1^ 


fTTT? 








Wl \l 








\ J 




o 
o 


\ } 












^ 


i n \ 




^ 


400 


J 






SECTION-BB 



-2-25*05 

-2-12*13 

-2-12*12 
-36-«»te-260 



3-25*07 
1-25*04 



,36-6*16-260 



-^-i 


ff^7' 








I — 


. 




\ ! 




8 

« 


( ( 












rL\ 






K 


. MO 


r- 



3-25*05 
2-25*07 

2-12*1* 
36-8*16-360 
2-« •K 
3-20*11 



2-25*05 00- 



SEC TION-CC 

3-25M5 



«««. !l-25t04 




SLOPE 



1in5 



Hi 



12626 



12166 



12172 



2 8 67 



2150 



1720 



No AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No OF 
PURLINS 



SPACING 



1350 



INTERIOR RAFTER 



No OF 
PURUNS 



SPACING 



NOTE: 

1.ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE : AO 
3 DISTANCE OF THE NEAREST PURLIN LUG «t) 

FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE :360 

c. VALLEY :550 



DRAWING No 4 (REFER TABLE 40) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



; TWO 
; ie.Om 
: 12.0m 
: 12.5m 
: FIXED 



M2$ 
Fe 415 






00 



1-25i03 



2-35*02 



3-25»03 — 


":i 


^iir; 




3,25»(K — 


1 




\ ] 






\ ) 




3-16^10 








•^ 




I i \ 






*" 


, 500 


r- 



1-25*02 
2-16*12 



U 25*02 
)-2St03 
)-25i04' 






THREE LINKS 
EXTRA 




25-8*16-380 



SLOPE 



1in5 



Hi 



9061 



9691 



9910 



H2 



9U0 



9110 



9090 



3633 



2875 



2300 



No. AND SPACtNG OF PURLINS 



EXTERIOR RAFTER 



No OF 
PURLINS 



10 



10 



SPACING 



1276 



1387 



1372 



INTERIOR RAFTER 



No OF 
PURLINS 



10 



10 



SPACING 



1311 



1260 



1265 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE .A1 

3, DISTANCE OF THE NEAREST PURLIN LUG (^ ) 
FROM THE a.EXTERNAL COLUMN FACE : 100 
b. RIDGE :300 

C.VALLEY :550 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND ANOl 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 
STEEL 



TWO 
24.0 m 
6.0m 
9.5m 
FIXED 



M25 
Fe415 



H 



2S 



to 
to 



THREE LINKS 
EXTRA 




34-8*16-380 



SLOPE 



1in3 



tn4 



12861 



T289t 



12910 



12U0 



t2tT0 



12090 



3833 



2300 



No. AND SPACING O F PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



7387 



13 72 



INTERIOR RAFTER 



No:OF 
PURLINS 



SPACING 



1311 
1280 



1265 



note: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE .i2 

3. DISTANCE OF THE NEAREST PURLIN LUG ((fc) 



fROM THE a. EXTERNAL COLUMN FACE 
b RIDGE 
c VALLEY 



100 
300 
550 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND] 
SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



TWO 

2A.0m 

6,0m 

12.5m 

FIXED 



: M 25 



to 







25 



to 
4^ 




2-16»03 



2-16«06 



-^f 










L- 




o 

o 




— 






UJ 




h 


. ?oo 


^ 



1-16*02 



2-l6»03 



2-16*05 
17- 8*08- 270 

2-16*06- 



L 










n 


n 


n 












s 

6- 








M 


,_2aa — 1 



-17-6*08-270 



SECTION -SB 



SECTION-CC 



C^ 



-2-16*03 
-2-16*05 

-17-8*08-270 
-2-16*06 



200 



SECTION- EE 



to 



THREE LINKS 
EXTRA 



25-8*07-200- 



2-16*03 



-M^ 



4- TOP Of FOUNDATION 



,17-8*08-270 
2-16*0^ 




-25-8*07-200 



SLOPE 



1in3 



linS 



SUA 



51S6 



5} 64 



A856 



4844 



4836 



1433 



1075 



860 



No. AND SMCING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1139 



1098 



INTERIOR RAFTER 



No. OF 
PURLINS 



1346 



1330 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE;45 

3. DISTANCE OF THE NEAREST PURLIN LUG «l) 

FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE :300 

C.VALLEY '.300 



DRAWING No. 45 (REFER TABLE 45) 



No. OF BAYS 


: THREE 


SPAN 


: 9.0 m 


SPACING 


: 6.0 m 


COLUMN HEIGHT 


: 5.0m 


SUPPORT CONDITION 


: FIXED 


FOR ALL WIND AND 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


: M 25 


STEEL 


: Fe 415 



2-16*04 - 



2-16*08- 



^ 



U16#03 



t tf 



250 



1-16*06 , r~l-16t03 



2-16»04 



SECTION-BB 



-U-«»ll-340 ^ 

2-16#08- 



^ 



cm 



250 



l-16t03-i r- 1-16*06 



2-16*04- 



-14-8*11-360 



SECTION-CC 






t:::^ 



250 



-14-8*11-340 
-2- 16*08 



SECTION-EE 



On 



v2-16*04 



2-16*05; 



1-16*03i 



1-16*031 
2-16*04' 



2-16*07 

>- 8*11 -340 



THREE LINKS 
EXTRA 




1-16*03 



2-12*09 

2-16*04 



-26-8*10-250 



1-16*03 



SECTION- DO 



1in3 



ltn5 



Hi 



6695 



h2 



6295 



U70 



1063 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1151 



iin 



INTERIOR RAFTER 



No. OF 

PURLINS 



SPACING 



1346 



1330 



NOTE 
1. ALL DIMENSIONS ARE IN mm 
2. FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE : 46 

3. DISTANCE OF THE NEAREST PURLIN LUG ((£) 

FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE : 300 

C.VALLEY :300 



DRAWING No. 46 (REFER TA BL^ 4$ ) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 



: THREE 
'9.0 m 
:6.0m 
; 6. 5 m 



SUPPORT CONDITION ^ FIXED 

FOR ALL WIND AND] 
SEISMIC ZONES J 

MATERIALS: 
CONCRETE :M 25 

STEEL .'Fe 415 



2-16»03- 



2-16#09- 



1-16*0 5 



fra 



300 



-2-16*02 2-16*03 



_U-8*12-350 



SECTION-BB 



■ gar 



1-16*06 



3-,. 



.joa. 



1-16#02 



16#02 

-14-8*12-350 
-2-16*09 



2-16*03- 



5ECTI0N-CC 



^ 



7\ 



LZ3 



300 



-1-16*05 



-14-8*12-350 
-2-16*09 



SECTION-EE 



to 



-2-16#03| 
2-16«02r 



Fa 



2-16*03 



14-8*12-350 
2-16*04 




4-16*01 ^" 


16»03 




2-12 


*10 
4.16»01 
















2-1 2 » 10 


C 




- 


=^ 












- 


^ 




fe 






5^ 




-20-8*11-25(r 






600 


L 


2- 


16* 


^02 








f 



SECTION- AA 



^'^-20-8*11-250 



1-16*02 



i,i- TOP OF FOUNDATION 



600 



8400 



SLOPE 



5217 



uoo 



1050 



No, AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No, OF 

PURLINS 



SPACING 



INTERIOR RAFTER 



No, OF 
PURLINS 



1361 



1326 
13 10 



NOTE 
1.ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 47 

3 DIS'I'ANCE OF THE NEAREST PURLIN LUG ((fc.) 
FROM THE a EXTERNAL COLUMN FACE . 100 

b, RIDGE : 360 

c. VALLEY : 300 



DRAWING No. 47 



( REFER TA9l£ 47) 



No. OF BAYS 


THREE 


SPAN 


9.0 m 


SPACING 


12.0m 


COLUMN HEIGHT 


5.0m 


SUPPORT CONDITION 


FIXED 


FOR ALL WIND AND 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


M 25 


STEEL 


Fe 415 



t 

i 



2-20aOA- 



s 



LJ 



390 



T-20«03 
1-20»03 2-20*»06 



-T4-8«T5-350 J 

2-i6»n- 



4f^ 



-20#07 



_aiKL 



1-20*07 
2-20#06 



-U-fi#;5-350 



ifei 



-20*03 



-K.8» 15-350 

-2-i6»n 



% 



U9 

H 






SECTION BB 



OO 



THREE LINKS 
E XTR A 



SECTION EE 



1-20*021 
l-20#03i- 
2-20ir04' ^ 



2-l2»12- 



.A 



fl 




M.20»02 
2-20»0A 



A-20«01 



SECTION AA 



1-20*031 

2-20«06r 



,^rOP Of FOUNOAT/ON 



[D 



J2U81H3-300 
l21-8»tU-300 



'5] 



-21-e#13-300 



2-20*06 

1-20*03 
SECTION DP 



1-20*03 



600 



I 600 J, 



1 
SLOPE i Hi 



1m3 i 67 



Im <i ' 6734 



H2 



6266 I 1050 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No OF 
PURLINS 



INTERIOR RAFTER 



No OF 
PURLINS 



NOTE : 

1. ALL DIMENSIONS ARE IN mm. 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 48 

3. DISTANCE OF THE NEAREST PURLIN LUG C^J 
FROM THE a, EXTERNAL COLUMN FACE : 100 

b. RIDGE : 360 

c.VALLEY : 300 



DRAWING No. A8 (REFER TABLE 48) 



No. OF BAYS : THREE 

SPAN : 9.0 m 

SPACING : 12.0 m 

COLUMN HEIGHT : 6.5 m 

support condition : fixed 
for all wind and] 

seismic zones j 
materials: 

concrete : m 25 

STEEL : FeAIS 







l_ 






2-161^03- 


Wr 




o ifi#n^ 


§ 






— 18 




T 




L_) 






^1 


300 








4 






' 





2-16»02 2-'««03 

18-8« 09-350 



SECT ION -BB 



R 



§ 



1-16*05 



1^:3 



-2-16»02 2-16*03- 

-18-e»09-350 
-2-16*06 



SECTION-CC 



rrri 



1-16*05 



LZJ 



300 



-2-16*02 

-18-8#09-350 
-2-16*06 



5ECTI0N-EE 



to 



THREE LINKS 
EXTRA 



& 



2-16*02 12-16*02 
2-16*03 2-16*03 
1-16*05 1-16*05 



2.16*03 




600 



-2-l2#07 



-20-6*08-2 



2- 


16*0 


3 


2-12 


♦ 07 
14-16*01 


















r t" 




^ 




o 




a V 




5 








i IJ 




s 




tsd 

2- 


n 


600 


i 


1^0 


2 






f 



20-8*08-250 



SECTION -AA 



?1 



,1! TOP OF FOUNDATION 





Y> 


^ 


-\ 


2-16*10^ 


r 




f 


1300 LONG 


1 


■■"i 




* 






H= 






' ■" 










2-16*021 




V 




2-16*031 




Id 






Dl 



12-16*02 
12-16*03 



- 2-12*07 



-20-8*08-250 



^ 



600 



-20-8*08-250 



2-16*02 



SECTION -DP 



JUOO 



j ^^^ j 



SLOPE 



7in4 



linS 



5234 



5 246 



i766 



4754 



1900 



1425 



1140 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1246 



1219 



1205 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1145 



1396 



1380 



NOTE ; 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 49 

3. DISTANCE OF THE NEAREST PURLIN LUG (t^) 
FROM THE a. EXTERNAL COLUMN FACE : 100 
b. RIDGE -.300 

C.VALLEY :300 



DRAWING No. 49 (REFER TABLE 49) 



No. OF BAYS 


THREE 


SPAN 


12.0m 


SPACING 


6.0m 


COLUMN HEIGHT 


5.0 m 


SUPPORT CONDITION 


FIXED 


FOR ALL WIND AND 
SEISMIC ZONES J 






MATERIALS: 




CONCRETE 


.M25 


STEEL 


:Fe^15 



2.16t03 



2-16*07 



_^ 


^ 


^]V 




o 






— 1« 






I \ 




7 


-: 


._m^ 


f 



2-16#02 



2-16t03 



t«-«t10-350 



SECTION-SB 



^ 



1-16 « 05 



LZ3f 



300 



-2-16*02 

-ie-et 10-350 

- 2-16t07 



2-16»03- 



SECTION-CC 



^5l 



1.t6«0$ 



Of 



300 



- 2-16»02 

-18-8#I0-35O 
-2-16#07 



£gCTIgN-S£ 



O 



THREE LINKS 
EXTRA 



Fa 



12-1 6«02 1 2-16*02 
2-16«03 2-16»03 
1-16*05 1-16*05 



2-16*03 



-26-6*09-255^" 



2-16*02 



SECTION-AA 



^1 

jj^ TOP OF FOUNDATION 



fD 



600 



11400 



1«-8» 10-350 

2-16*04 




-26-**09-250 



■51 



SECTION-DP 



2-16*02 



600 



SLOPE 



Hi 



1m3 



6717 



linS 



6746 



H2 



6266 



1900 



U25 



1U0 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



7248 



1219 



1205 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1U5 



1396 



1380 



NOTE: 
1.ALL DIMENSIONS ARE IN mm 
2. FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE ; 50 
3. DISTANCE OF THE NEAREST PURLIN LUG (^) 
FROM THE a. EXTERNAL COLUMN FACE: 100 
b. RIDGE :300 

C.VALLEY :300 



DRAWING No. 50 (REFER TABLE 50) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



; THREE 
:t2.0m 
:6.0m 
:6.5m 
• FIXED 



!M 25 
:Fc^1S 



3-16«04- 



2-1«n)- 



tm 



1^. 



Ol 



1 300 



-2-16t03 



2-1 6 #04- 
1-16t07- 



-ie-e»K-350 



SECTION-SB 






1-16t06 



Ida 



300 



-2-16«03 2-16*04- 

1-16*06- 

-18-8«U-350 i 

-2-16i10 



SECTrON-CC 



^ 



1-16*07 



1^3 



3 PC 



2-16*03 

-18-e»K-350 
-2-16*10 



SECTION-EE 






2-16«03i 
2-16*04l 



2-16«04 



THREE LINKS 
EXTRA 



ie-fl*K-350 
2-16#05 



2-16*02; 




3ft-8* 13-250 



lin3 



!in5 



H 



9717 

9734 



9746 



1900 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



INTERIOR RAfTER 



No. OF 
PURLINS 



NOTE : 
1, ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 51 

3 DISTANCE OF THE NEAREST PURLIN LUG ((t ) 
FROM THE a EXTERNAL COLUMN FACE : 100 



b.RiDGE 
C.VALLEY 



300 
300 



DRAWING No. 51 (REFER TABLE 51) 



No. OF BAYS 
SPAN 

SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND! 

SEISMIC ZONES ) 
MATERIALS; 

CONCRETE. 

STEEL 



THREE 
12.0 m 
6.0 m 
9.5 m 
FIXED 



:M 25 
:Fe415 



>3 



NO 

2S 



3 20»0€ 



f^ 



CJ 



-3-20#02 2-20*03 

-l8-8#13-350 i 

3-t6«09- 



^ 



¥^1~^ 



l-20t»05 
4- 
2-20*03- 



-ia-8**13-350 



^ 



irr^ 



- 18-8#t3- 350 

- 3-16t09 









SECTION BB 



SECTION CC 



to 



THREE L(NK5f 
EXTRA 



3-20*021 
2-20*»03l 



2.12» 10- 



SECTION EE 

2-20«03 

l-20«05 

3-20*06 
2-20t03 
1-2 



. ift-8»13-350 




17-8#11- 300 



Hi 



H? 



No. AND SPACING OF PURLINS 



I EXTERIOR RAFTER 



\ PURLINSS^^*^'^^ 



INTERIOR RAFTER 



No. OF 
PURLINS 



i*766 : U25 I 



52^6 i754 



j uei 



NOTE: 
1. ALL DIMENSIONS ARE IN mm, 

2 FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE ; 52 

3 DISTANCE OF THE NEAREST PURLIN LUG (Ct.) 
FROM THE a EXTERNAL COLUMN FACElOO 

: 360 



b RIDGE 
c VALLEY 



■ 300 



DRAWING. No. 52 



(REFER TABLE S2 } 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS. 

CONCRETE 

STEEL 



THREE 

12.0m 
12.0 m 
5.0m 
FIXED 



M 25 
FeilS 



2-25«03- 



3.16*06- 



XJ 



300 



1 - 25*02 



2-25«03- 



3S 



■t«-«»t2-250 j 

2.16»0S- 



2-25*05 



x: 



Jr W > 



2-25*03 ' 



tlSi 



-tS-WH2-250 



2-2S»05 



30Q 



16 «12-250 
-2-16*08 



SECTION I 



SECTtOH CC 



SECTION EE 






rmcc iiNRS 

C X TNA 



ie^ 8*12- 250 




SLOPE 



"2 



1in3 



6717 



6t77 



2007 



67 3A 



615A 



15 38 



linS 



67^6 



6138 



12 56 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLIN 



1236 



INTERIOR RAFTER 



No. OF 
PURLIN 



SPACING 



1381 



1365 



NOTE: 

1. ALL DIMENSIONS ARE IN mm. 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE :53 

3. DISTANCE OF THE NEAREST PURLIN LUG (%) 
FROM THE o. EXTERNAL COLUMN FACE: 100 

b. RIDGE :360 

c. VALLEY :300 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND] 
SEISMIC ZONES 1 
MATERIALS: 

CONCRETE 

STEEL 



THREE 

12.0m 

12.0m 

6.Sm 

FIXED 



M25 
F*4f6 



l-25«03 



3-16*10- 



m 

t * ■ 



Ljog_ 



1-25#03 2-25»M- 



18-a*U-350 8 

2- 16 1 10- 



n pl-25t06 



_3fiQ_ 



l-25»07- 
2-25»0*- 



-ie-8#U.350 



ffi 



2- 25*06 



-l6-5«U-350 
-2-l6«10 






g 



300 



4^ 



THREE UNK5 
EXTRA 



SECTIQN-BB 



SECTION-CC 



SECTION^EE 



2-16*05 




32-8«12- 300 



2- 2S«04 
32.S»13-300 



SLOPE 



1in3 



• 717 



92ft4 



Tin A 



9734 



9266 



1tn5 



974 6 



9254 



No. AND SPACING OF PURLINS 



EXTERIO R RAFTER 
No. OF 



PURLINS 



1900 



1425 



SPACfNG 



1236 



1207 



1193 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1133 



1381 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE: 54 

3. DISTANCE OF THE NEAREST PURLIN LUG C^) 

FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE : 360 

c.VALLEV : 300 



DRAWING No- S4 (REFER TABLES*) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR AU WIND AND] 

SEISMIC ZONES J 
MATERIALS : 

CONCRETE 

STEEL 



THREE 
12.0 m 
12.0 m 
9.5m 
FIXED 



: M 25 

: Ft 415 



3-l6»09- 



l-20«02-j pl-20»0A 



^ 



nm 



400 



- 2- 20*03 

-2-12.»11 2.U»12 

- 36-8«16-260 ^ 

2-12»t2- 
3~16«09- 




ir^r~a 



2.20»03- 



-36-8#16-260 



j^ 



2-20*02 

3.20»05 



IfTlT 



36-a»16-260 



2-«»)2 
- 3-16«09 



SECTION- BB 



SECTION-CC 



SECTION-E£ 



36- «• 16-260 



I to 



THREC LINKS 
EXTRA 




21.ft»U-320 



SLOPE 



1in3 



IJnS 



Hi 



6789 



6188 



6172 



28 67 



1720 



No AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLfNS 



SPACING 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1240 



1215 



NOTE: 

1. ALL DIMENSIONS ARE IN mm, 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : S5 

3. DISTANCE OF THE NEAREST PURLIN LUG (t) 



FROM THE a. EXTERNAL COLUMN FACE 
b. RIDGE 
C.VALLEY 



100 
300 
300 



DRAWING No. SS (REF'ff? TABLE 55) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR AU WIND ANDl 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



THREE 

16.0 m 
6.0 m 
6.S m 
FIXED 



M 25 

FtilS 



H 



NO 

00 



2-20#04 - 
l-20«02 - 



2-12 #11 - 
3-16# 09 - 



y 



^ 



X3 



400 



1-20*02 

-5'- 



- 3-20*03 



3-20*04 
2-20*02- 

-2-12*10 X 2-"*'2- 
-36-6»16*26a 8 

2^1MM2- 
3A16«09- 



e 



\ ; 



2-20*03 



FX-^ 



2-20*03 

4— 



3-20*04- 



-36-8*16-260 



2-12 #12 - 



a 



2-20*02 



L^ 



^J 



lea 



400 



-36-8*16-260 



- 2-12 *li 
-3-16*09 



H 



SECTION-BB 



SECT>ON-CC 



SECTION-EE 



^-8*16-260 



1-20* 02| 
3-20*03 
2-20t04 



2-12*12 
2-12*12 



On 




30-8*14-320 



1in3 



rm4 



1in5 



Hi 



9789 



9813 



9628 



H2 



9212 



9186 



9172 



2667 



2150 



1720 



No. AND SPACING OF PURLINS 



E XTERIOR RAFTER 
No. OF 



PURLINS 



SPACING 



1327 



1312 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1270 



1240 



1225 



NOTE; 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 56 

3. DISTANCE OF THE NEAREST PURLIN LUG iV 
FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE .'300 

C.VALLEY : 300 



DRAWING No. 56 {REFER TABLE 56) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HBGHT 

SUPPORT CONDITION 

FOR ALL WIND AND! 

SEISMIC ZONES J 
MATERIALS; 

CONCRETE 

STEEL 



THREE 
18.0m 
6.0m 
9.5 m 
FIXED 



M 25 

Fe 415 





^^f 






2-20«*03 - 


rnr 










\ 






\ ) 














-> 




L L ! 














AOO 










SECTION 


BB 



-2-12#12 



3-2CMfOS 

2-20*07 
2-12i»t3 - 



2-nJH3- 

3 -20*H0 - 



F 






li i ^ 



^00 



-36-a*ne-260 



3. 20*05 
2-20»07 
2-lZ.»13 



SECTION-CC 





^ 1-20« 






( ^ 


— 1 






\ I 




o 

o 

4D 




\ 


— ; 














■~i 


-) 


400 


«- 



36.&«16-260 



2-lZ.»13 
3-20»K) 



SECTION.EE 



to 



THREE LINKS 
EXTRA 



•13 

iitta 

2 -16 #20 




AC •6*16-320 



No AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No OF 
PURLINS 



INTERIOR RAFTER 



No. OF 
PURLINS 



1225 



NOTE; 

1 . ALL DIMENSIONS ARE IN mm. 

2 FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 57 

3. DISTANCE OF THE NEAREST PURLIN LUG(t) 
FROM THE a. EXTERNAL COLUMN FACE : 100 
b. RIDGE :300 

C.VALLEY : 300 



DRAWING No. 57 (REFeR TABLE 57) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES i 
MATERIALS i 

CONCRETE 

STEEL 



THREE 
16.0m 
6.0 m 
12.5m 
FIXED 



M25 



^ 



«3 

H 
















3 25*OA 








« 




111 






L - 







\ f 












3- 16*06 


-> 


tr 


i ^ 












r . 


400 


- 






+ 1 

SECTION-BB 



-2.25*»03 3.2S«Oi. 
-2-25ir02 2-25*02-^ 

.2-12*10 2-T2»" 
36-8»l5-260 S 



2-l2»ll- 



«J-_t 



:?"^" 



t-r^ 



SECTION. CC 



2.2S#02 - 



-36-8«H5-260 






L^ 



kzt 



— 36-8*15- 260 



2.12»H 
3 16ttOe 






00 



SECTION-EE 



OO 



THRfE LINKS 
EXTRA 




17. ••13.360 



17-«»U-3W 



l2-12«12 

l2-nti2 

3-25i>04 



SECTION -DO 



6709 



6613 



6628 



H2 



6135 



6106 



6066 



2944 



1606 



No. AND SmkCING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1350 



1319 



1304 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1266 



1239 



NOTE; 

1. ALL DIMENSIONS ARE M mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE :S« 

3. DISTANCE OF THE NEAREST PURLIN LUG «£> 
FROM THE a. EXTERNAL COLUMN FACE: 100 

b. RIDGE : 360 

C.VALLEY -550 



DRAWING No. S« (REFER TABl£58) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS: 

CONCRETB 

STEEL 



THREE 
le.Om 
12.0m 
S.5m 
FIXED 



M 2S 
Ft 415 







|l-25*02 






FTTTT 




§ 




i 




«. / 




2.20909 




c i 




^^r-] 


AOO 


I 




1 


SCCTiON-BS 



3- 25*02 



-3-25V03 



3-29*04 
2.2St02' 



-36.a*t7-2C0 8 

m 

2-U#t2- 
3-20i09- 






■ *W 



-36-8»17.2fi0 



SEGTION'CC 



2-25ta 


"IT' 


-251 






pr^ 




3-29V04 




I ; 




2-12912 




^ 1 




§ 




; / 


— 










< : i 




~^t 


400 






1 


SCCTJON- 


Jg 



-36-«t17-260 



• 2-12 i 12 
-2-20*09 



^0 



THMEC LINKS 

cxnu 



6- 8*17- 260 



Me*05 

.2-12 #12 




3 2S.6*15-3eO 



SLOPE 



1 in 3 



1 in S 



9789 



9828 



9212 



9188 



9172 



2150 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1350 



INTERIOR RAFTER 



No OF 
PURLINS 



SPACING 



1286 



NOTE 
1. ALL DIMENSIONS ARE tN mm 
? FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE; 59 
1 DISTANCE OF THE NEAREST PURUN LUG C^) 



FROM THE Q. EXTERNAL COLUMN FACE 
b RIDGE 
C VALLEY 



100 
360 
550 



DRAWING No, 59 (REFER TABLE 59) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND] 
S£tSMfC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



THREE 
16. Om 
12.0m 
9.5m 
FIXED 



M 25 
Fe i15 



2-32»03 



2-12 tt 10 - 
3-20«t09 ~ 



Fffil 



*"r^ 



400 



-2-32*02 



- 2-1? *H1 

- 3fr-8im-260 




~36-S#17-2fiO 




36-8*«17-260 



H 






SECTiON,BB 



SECTION. CC 



SECTIO^i€E 



36-8#n-260 

2-U.«12 
2-124I12 
r2-20804 



O 



THUEE LINKS 
E XTRA 




334*1 5 -360 



2-12*13 
2-32103 , 
SECTION- DP 



Hi 



12828 



H2 



12212 



12172 



^8 67 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



1350 



1304 



INTERIOR RAFTER 



No. OF 
PURLINS 



SMCING 



1286 



1254 



NOTE: 

1 . ALL DIMENSIONS ARE IN mm. 

2. FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE : SO 
3 . DISTANCE OF THE NEAREST PURLIN LUG((} 
FROM THE a.EXTARNAL COLUMN FACE: 100 
b. RIOCE ' 360 



c. VALLEY 



550 



DRAWING No. 60 (REFER TA6LE60) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES I 
MATERIALS: 

CONCRETE 

STEEL 



THREE 
18.0m 
12. Om 
12.5 m 
FIXED 



H 25 
F«415 



to 




NOTE : 

1. ALL DIMENSIONS ARE (N mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 61 

3. DISTANCE OF WE NEAREST PURLIN LUG CI) 
FROM THE a. EXTERNAL COLUMN face: 100 

b. RIDGE •. 300 

C.VALLEY 300 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND! 

SEISMIC ZONES ] 
MATERIALS: 

CONCRETE 
STEEL 



: FOUR 
: 9.0m 
! 6.0m 
: 5.0 m 
: FIXED 



: M 25 
: Fe «5 











') ■" t 



-2.16f03 
-2-16f04 



|-14.ft«13.350 
2-16t09 



SECT I ON- BB 



^ 



1-I6t06 



300 



1-1W03 



1-16t06 



1-16#07- 



2-1«»03 
-2-fCft04 



I-U-M13-350 
2-16 •OS 



iij--1-16t07 



-16«03 



IC3 



300 



|-U-8t13-3S0 
2-16 #09 



§ 


1 \ 


-1 


300 1 



2-16*04 



14-8*13-350 
■ 2-16*09 



SECTION -CC 



SECTION- EE 



SECTION- FF 



14-9*13-350 



2-16*1 
2-l6*< 



1-16*03 
2-16*04 
1-16*06 
1-16t07 




1 in 3 



5217 



5234 



47*4 



4766 



4754 



1400 



1050 



640 



No AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 

PURLINS 



SPACING 



1150 



1122 



INTERtOR RAFTER 



No- OF 
PURLINS 



SPACING 



1361 



1326 



NOTE : 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 63 

3. DISTANCE OF THE NEAREST PURLIN LUG (^) 



FROM THE a. EXTERI^L COLUMN FACE 
b. RIDGE 
C.VALLEY 



100 
360 
300 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND] 
SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



FOUR 
9.0in 
12.0 m 
5.0m 
FIXED 



M 25 
Ft415 



s 




■h"^ 



SLOPE 



lin 3 



5217 



47ft4 



52M 



47M 



1 in S 



5246 



4754 



1900 



1425 



1140 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



"nT^ 

PURLINS 



SPAQNG 



1241 



1219 



1205 



INTERIOR RAFTER^ 

NTsr 



PURLINS 



SPACING 



1145 



1396 



1360 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE ; 65 

3. DISTANCE OP THE NEAREST PURLIN LUG «^) 



FROM THE a. EXTERNAL COLUMN FACE 
li RIDGE 
e. VALL EY 



100 
300 
300 



DRAWING No. es (REFER TABLE 65 ) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR AU WIND AND! 
SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



POUR 
12.0 m 
6.0m 
5.0 m 
FIXED 



M2S 

F«415 



t 

H 



2S 



ON 



2-16*03 
2-l6*(K 




2-16»03 
-if- 






i.ietoe 

2-16»04 



IC3 



_2fiSL 



t-ie«*03 



-1$-6# 13-350 
2-16#09 



1 pi-iw 



1-16»06 
1€»07 



L3I 



_2fi$L 



t-16«06 



-2-16*04 



|~«.8«l3-350 

2-16* 09 




2-16«03 

2-16#04 



la 



I— 10.6*13.350 
2-16* 09 



.JfilL 



SECTION -BB 



SECTION- CC 



section.ee 



SECTION- FF 



IS. St 13. 350 



2-16*0 
2-16#04N 



I1.16M6 




26-S*l1-2S0- 



> W j 



SECTION. DO 
1U00 



|2-12»X) 2-16*04 
2-16*03 



-26-S*11- 250 



SECTION- GG 



SLOPE 



1in3 



tin 5 



6746 



6204 



6266 



6254 



1900 



1425 



Nft AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1246 



1219 



1205 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1396 



1360 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FOR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE : 66 

3. DISTANCE OF THE NEAREST PURLIN LUG i%) 
FROM THE a EXTERNAL COLUMN FACE : 100 

tx RIDGE : 300 

C.VALLEY : 300 



DRAWING No. .6 6 (REFER. TABLE 66) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



: FOUR 
: 12.0 m 
t 6. Om 
: 6.5m 
: FIXED 



• M25 
: F«41S 



'1-16*03 



2* 16 t 06 
2.16«04 






THREE LINKS- 
EXTRA 



a-i6«i , 

^.1«•o^ 

2.1€t04l 




.|jaa_4 



-36-8tU.2S0 



SLOPE 



1 tn3 



linA 



lin 5 



9717 



9734 



9746 



92S4 



9266 



9254 



1900 



1425 



1140 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
PURLINS 



Sn^ING 



1249 



1219 



1205 



INTERIOR RAFTER 



No. OF 
PURLINS 



snM:iNG 



1145 



13 9€ 



13S0 



NOTE : 
1. ALL DIMENSIONS ARE IN mm 
X FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE : 67 
3. DISTANCE OF THE NEAREST PURLIN LUG (^> 



FROM THE o. EXTERNAL COLUMN FACE 
bi RIDGE 
C.VALLEY 



100 
300 
300 



DRAWING No. 67 (REFER TABLE 67 ) 



No. OF BAYS 

SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND ANDl 
SEISMIC ZONES J 
MATERIALS: 

CONCRETE 

STEEL 



FOUR 
12.0 m 
6.0 m 
9.5 m 
FIXED 



H 25 
Fe415 



00 



00 




-l-25«03 



ra 



\ca 



300 



-l-25»03 
-2-25#04 



-10-8*16-350 
-3-t6#12 



Bl 



Ida 



300 



-2-25»07 



-2-25»06 

ie.e«i6-350 

2-16»12 



o 
o 


..^ 




/ \ 


-, 


, 300 L 



— 2-25*07 
2-25»06 



— 18- 8» 16-350 
2-16»12 



SECnON-BB 



SCCTION-CC 



SECTION-EC 



i 

D 


L \ 


-J 


300 L 



— 2-25#07 
2-25*06 

ie-8i1€-350 

2-16* T2 



SECTION- FF 



1.25tO3,^2-«.0V 



K> 

O 




32-8*15.300 

2-25*06 



-3M* 14-300 



SLOPE 



1in3 



1 in 4 



linS 



9746 



9284 



9266 



9254 



1900 



1425 



1140 



No. AND SPACING OF PURL IN S 



EXTERIOR RAFTER 



No. OF 

PURUNS 



SRACING 



12 36 



1207 



1193 



INTERIOR RAFTER 



Na of 
PURLINS 



SPACING 



1133 



1301 



1365 



NOTE: 

1. ALL DIMENSIONS ARE IN mm 

2. FDR FOUNOATION FORCES RIEFER TO 
ANALYSIS TABLE : 70 

3. DISTANCE OF THE NEAREST PURLIN LUG i%,) 
FROM THE a. EXTERNAL COLUMN FACE: 100 

b. RIDGE : 360 

C.VALLEY : 300 



DRAWING No. 70 (REFER TABLE70J 



N«. OF BAYS 
SPAN 

sm^aNo 

COLUMN HEIGHT 
SUPPORT CONDITION 
FOR AU WIND AND] 

SEISMIC 2DNES J 
MATERIALS: 

CONCRETE 

STEEL 



FOUR 
12.0m 
12.0 m 
9.5 m 
FIXED 



M25 
F« A15 



H 



NO 

00 







SLOPE 



\m 3 



1 in u 



1 in S 



Hi 



5260 



5306 



5322 



H2 



4712 



4686 



4672 



1367 



1025 



620 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1196 



1170 
1156 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNOATCN FORCES REFER 
to ANALYSIS TABLE 171 

3 DISTANCE OF THE NEAREST PURLIN LUG(<L) 
FROM THE a. EXTERNAL COLUMN FACE : 100 

b. RIDGE r300 



DRAWING No. 71 (REFER TABL^71) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 


ONE 
9.0 m 
6.0 m 
5,0 m 


SUPPORT CONDITION 

FOR ALL WIND AND 

SEISMIC ZONES 


HINGED 


MATERIALS '• 




CONCRETE 


M25 


STEEL 


Fe^15 



^ 



H 






>ia-e*29-2eo 



>-)«t*04 



to 




THREE LINKS 
EXTRA 



SLOPE 



im 3 



t tn 4 



Hi 



6762 



6807 



H2 



6212 



t m 5 I 6824. 



6ieB 



1367 



1025 



6J72 



820 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



pSS^^SsT*^ 



1197 



1166 



1155 






NOTE 

1 ALL DIMENSIONS ARE (N mm 

2 FOR FOUNDATION FORCES REFER 
TO ANALYSIS TABLE -72 

DISTANCE OF THE NEAREST PURLIN U;G(*l) 

FROM THE a EXTERNAL COLUMN FACE 100 

b. RIDGE :300 



DRAWING 



72 (REFER TABLE 72) 



NO. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
TOR ALL WIND AND 

SaSMtC ZONES 
MATERIALS 

CDNCRETE 

STEEL 



:DNE 
:i9.0m 
:;6.0m 
:i6.5fn 
: HINGED 



M25 
Fe*15 



J«-8»29 - 260 



4-16*03- 



2-12IC6- 






2-t2«07 



-4-16nK)5 



4QQ 



THRCC LINKS 
EXTRA 



La 



2-««Q6 
2-«tt07- 



1&-8V29-260 



2-««oe 

2-UWW 



4^Qfl4 



SLOPt Hi 



iw 3 



t NIA 



tm% 



S34S 



5378 



5399 



WJ 



A6A0 



4610 



1333 



1000 



K590 aoo 



No.AWO 9MCIN6 

or Pum.i«is 



^HtHCtrAL MrrcN 



N«.Of I 



T215 



1196 



1173 



M01C 
1 ALU OIMCMSIOM ARC IN mm 

X TO* louMOtArioM Fo»ce> Mrmi 

10 AMALVSIS TAftLE - 73 
3 DISTAMCC Of THC NCAMCST PUIKIN CUO (i) 
rRO#« tHt a. eXTE«HAt OOtWNH f ACC 100 

b.RIDCE : 360 




t^ 



ORAVWNO No. 73 (ACFER TABLE 73) 



NO OF BAYS 


-ONE 


SPAN 


9.0 m 


SPACING 


12.0 m 


COLUMN HCCHT 


5.0m 


SUPf>ORT CONDITION 


HINGED 


FOP ALL VWNO AND 




SEISMIC rONCS 




matcrials 




CONCRETE 


M25 


STEEU 


ft415 



2S 



«-8tt3€-2 60 



VietK)^ 



to 



THREE LINKS - 
EXTRA 



2-12*07 . 
2-«<0«- 



3-ie«02 
1- J6O03 



4-1€|M)4 



26- «t 10103 4-2501 
26-8»t10to35-250r 







00 



i^g ^ 



fctoQ 



^^^^ 



SLOPE 



lin 3 



1 in i 



Hi 



68^9 



6861 



€902 



H2 



61 AO 



t333 



6110 



XXX) 



6090 



aoo 



No. AND SPAONG 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACMG 



1212 



1183 



1170 



NOTE 
t ALL DIMENSIONS ARE IN Htm 

2 FOR POUND ATON FORCES REFER 
TO ANALYSIS TABLE. M 

3 DISTANCE OF TNE NEAREST PURLIN LUG ( (■ > 
FROM TH€ d. EXTERNAL COLUMN FACE : 100 

b RIOCE :36o 



DRAWING No.7^ (REFER TA8LC74) 



No. OF BAYS 


• ONE 


SPAN 


^ d.Om 


SPACING 


12. Cm 


COLUMN HEIGHT 


6.5 m 


SUPPORT CONDITION 


HINGEP 


FOR ALL WIND AND 




SEISMIC ZONES 




MATERIALS : 




CONCRETE 


M25 


STEEL 


FeAlS 



, 29-6««9-210 







THREE LINKS 
EXTRA 



2-12«06 



4-16M02 

«-ieir03 

2<h«»09to2«- 
2O«#09to26 



StOPt 



Hi 



1 m 3 I 5267 



1 in4 



ImS 



5307 



H2 



4712 



1S67 



5324 



4686 ; 1400 

+ 



4672 I 1120 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



pSSl'?i;sj»~^ 



1273 



; 1243 



1230 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR roONOATION FORCES REFER 
TO ANALYSIS TABLE -75 

3 DISTANCE OF THE NEAREST PURLIN LUG<1) 
FROM THE Q. EJtTERNAL COLUMN FACE : 100 

b. RIDGE -300 



DRAWING No. 75 (REFER TABLE 75) 



NoOFBAYS 
SPAN 
SPACING 
COLUMN HEKjHT 
SUPPORT CONDITION 
FOR ALL WIND ANO 

SEISMIC ZONES 
MATERIALS 

CONCRETE 

STEEL 



-ONE 
: 12.0 m 
: 6.0m 
: 5.0m 
: HINGED 



M25 
Fe415 






ON 



THREE LINKS 
EXTRA 



2-12tt09 - 
2-Ulf08- 



3-161102 
1-16»03 



4-16H04 

a6-8»lWo36-250l 
26-8#nto36-250p 



MBMOA . 




§ 



2HUI0S 



^^^ 



xa 



2-1ZI09 



4-16MP7 



,— 5Qfl ^ 



i-ienoa 

4-16tK)4 



2-t2#10 

-2-U»»0 



SLOPE 



Ht 



6809 



6825 



H2 



6212 



6188 



6172 



1120 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1272 



1243 



1229 



^ 



4^ 



C/1 



2S 




^JiO^ 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER 
TO ANALYSIS TABLE -76 

3 DISTANCE OF THE NEAREST PURLIN LUG(<L) 
FROM THE a. EXTERNAL COLUMN FACE ilOO 

b. RIDGE :300 



DRAWING No. 76 (REFER TABLE 76) 



NO-OP BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ACL WIND AND 

SEISMIC ZONES 
MATERIALS 

CONCRETE 

STEEL 



ONE 
12.0 m 
6.0m 
6.5m 
HINGED 



M25 
Fe415 



29-e4MO-2TO 



-J 



3-20jt04. 



. 1-20W03 



3-20«02i 
1-201031 

3-2o«wr 



30'»tt}Oto39-320)~ 
30-ft#10to'3»-320l 




StOPC 



1«n 3 



1m4 



1 inS 



«1 



9654 



9865 



9906 



H2 



9140 



9110 



1833 



1375 



9090 Ml 00 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTCR 



NO-OP 
PURLiWS 



SPACING 



1295 



12 &4 



1250 



NOTE 
t ALL OlMCNStONS ARE IN mm 

2 FOR POUNOATION FORCES REFER 
TO A#IALYSIS TABLE -77 

3 DISTANCE OF THE NEAREST PURLIN UiO^D 
FROM THE O. EJtTERNAL COLUMN FACE : 100 

b. RfOGC : 300 



DRAWING ^te. 77 (RCFER TABLE 77) 



No. OF BAYS 
SPAN 
SPAONG 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND 

SEISMIC ZONES 
MATERIALS 

CONCRETE 

STEEL 



ONE 

12 m 
6.0m 
9.5m 

HINGED 



M25 
Fe415 



H 



2S 



00 



,2 9"8#26-210 



3-204J0A - 



2-T2tt07 -I 



, ^ 


^ L^^j 


V .1 


V, f 




......500 . 



2-12tt08 



5-16ft06 



l-20fl03 f Q 

3-20fOAk Sl^^' 



THREE LINKS 
EXTRA 



16-a#K)to25-320 
16-8mOto25-320 



i WQ| 



_IL5QQ_ 



Ht 



i in 3 I S3A8 



1 "» 4 f 5380 



1 «n 5 5A02 



H2 



46A0 1833 



A€tO 1375 



A590 t 1100 



No. AND SPACING 
OF PURLINS 



PRPNCtPAL RAFTER 



PuSuSsi^*^'^ 



124P 






CO 

H 



00 




4-^^ 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR POUHOATION FORCES REFER 
TO ANALYSIS TABLE .78 

3 DISTANCE OF THE NEAREST PURLIN |JUG{<L) 
FROM THE a. EXTERNAL COLUMN FACE :100 

b. RIDGE : 3eo 



DRAWING Nb. 7d <REFER TABLE 76} 



Nd. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 


:ONE 

:12.0m 

:12.0m 

-: 5.0m 


SUPPORT CONOrrtON 
FOR ALL WIND AND 

SEISMIC ZONES 
MATERIALS 


: HINGED 


CONCRETE 
STEEL 


;M25 

;f«ai5 







THREE LINKS 
EXTRA 



jl1-a»nto31-320| 

*2>-aiMHp31-320( 



SLOPE 



1 in 3 



Hi 



66St 



I 6883 



1 in S 6903 



H2 



6U0 I 1833 



6110 



6090 1100 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF I SPACING 
PURLINS 



1285 



MSA 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER 
TC ANALYSIS TABLE. 79 

3 DISTANCE OF THE NEAREST PURLIN LUG (Q.) 
FROM THE o. E;iTERNAL COLUMN FACE : 100 

b. RIDGE :^eo 



DRAWING No. 79 (REFER TABLE 79) 



No OF BAYS 


; ONE 


SPAN 


. 12.0 m 


SPACING 


12.0 m 


COLUMN HEIGHT 


6.5 m 


SUPPORT CONDITION 


HINGED 


FOR ALL WIND AND 




SEISMIC ZONES 




MATERIALS 




CONCRETE 


M25 


STEEL 


FeAlB 



H 



00 



29-««42-2lO 



u-2omu 



S 




H 



NO 

2S 



30-6»12to41-320 
30-8«12to41-520 



I 
SLOP€ t H, 



H2 



1m 3 



1 tn4 



IMS 



9922 



9959 



99M 



9068 



1900 
1350 



9032 

1^ 

9006 i 1080 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPACING 



1306 



1276 



1262 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 POR FOUNDATION FORCES REFER 
TO ANALYSIS TABLE. 90 

3 DISTANCE OF THE NEAREST PURLIN LUG (<l) 
FROM THE a EXTERNAL COLUMN FACE : WO 

b. RIDGE :360 



DRAWING No. 80 (REFER TABLE «0} 



NaOFBAVS 


: ONE 


SPAN 


• 12.0 m 


SPACING 


' 12,0m 


COLUMN HClGHt 


9.5m 


SUPPOfft CONOmON 


HINGED 


FOR ALL VMNO AND 




SEISMIC ZONKS 




MATERIALS 




OONCRETC 


M25 


STEEL 


Fe^15 



to 

On 




SLOPE 



Im 3 



1 m4 



1 in 5 



Hi 



6617 



6846 



6864 



H2 



6176 



6U9 



6131 



2850 



1710 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



1338 



1323 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER 
TO ANALVSIS TABLE-BI 

3 DISTANCE OF THE NEAREST PURLIN LUG (*L) 
FROM THE a, EXTERNAL COLUMN FACE : »00 

b. RIDGE : 300 



DRAWING No. 81 (REFER TABLE 81) 



No OF BAYS 
SPAN 
SPACING 
COLUMN HEK5HT 
SUPPORT CONDITION 
FOR ALL WIND AND 

SEISMIC ZONES 
MATERIALS 

CONCRETE 

STEEL 



ONE 

18.0 m 
6.0m 
6.5 m 

HINGED 



M25 
FeAlS 



C/5 

H 



00 



4-2CW02. 



A-2O«07 



rTTTT 



44-ftwAl-210 

-3-20t»03 



^m 



J 



xrrr4 



soo 



M2«09 
. 2-t2«08 



SECTION BB 



THREE LINKS 
EXTRA 



to 

On 



X)-a*11to40-320 
30-8*t1to40-320 



h 




P90| 



4-20IS02 1 A 2-12I08 
30-8»ltoAa-320^ 



S£f&tfW 



7-20«0t 

TOP OF FOUNDATION 



17 SCO 



Ml 



H2 



H- 



1 m 3 
1 tn 6 



; 9654 
I 9685 



I 



1 in 5 



9905 



9140 2833 



9090 



2125 
1700 



No AND SPACING 

OF PtlRL*NS 



PRINCIPAL RAFTER 

No. OF 
PURLINS 



1376 



1345 



1330 



NOTE 

1 ALL OlMENSfONS ARE IN mm 

2 FOR FOUNOATION FORCES REFER 
TO ANALVSIS TABLE -82 

3 DISTANCE OF THE NEAREST PURLIN LU« (D 
FROM THE a EXTERNAL COLUMN FACE :100 

b. RIDGE :30o 






NO 

00 





ORAVftHG Ma 92 IR^fBR TABLE 82) 



No. OF BAYS 

SPAN 

SPAONG 

CDUJMNHeMSHT 

SUPPORT CONDmON 



FORALLMNOil 
SEISMIC ZJSnES 

MATERIALS I 
CX)NCRETE 
STEEL 



ONE 

laOm 

6.0 m 

9.5in 

HINGED 



:M25 







SLOPC 



im % 



1 »n4 



IHIS 



Hi 



12924 



1?961 



12986 



H2 



12068 



12032 



12008 



2900 



2100 



1680 



He. AND SMCtNC 
OF PURLiNS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



SPAcmc 



1392 



1361 



1346 



NOTE 

1 ALL DtMCNSIONS ARE IN mm 

2 FOR reUNOATfON FORCES REFER 
TO ANALYSIS TABLE . 83 

3 DISTANCE OF THE NEAREST PURLIN LUG (<l) 
FROM THE o. EXTERNAL COLUMN FACE : 100 

b. RtOGE : 300 



DRAWING No. 83 (REnn TABLE 83) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HC»GHT 
SUPPORT CONDITION 
FOR ALL WIND ANO 

SEISMIC ZONES 
MATERIALS: 

CONCRETE 

STEEL 



:ONE 

: 18.0 m 
: 6.0m 
12.5m 
HINGED 



M25 
Fe A15 



H 



so 
00 

-a 



ON 

4^ 



l-20»O2 




THREE LINKS 
EXTRA 



2l-6iM2to32-320 
2l-a#12tD32-320i 



SLOPE 



1 in S 



Hi 



6851 



6863 



H2 



2833 



6110 2125 



6090 i noo 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



NO OF i SPACING 
PURLINS 



! 1369 



1338 



1323 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER 
TO ANALYSIS TABLE. 8* 

3 DISTANCE OF THE NEAREST PURLIN LUG«L) 
FROM THE Q. e;tT£RNAL COLUMN FACE : 100 

b. RIDGE : 360 



DRAWING No- 54 (REFER TABLE 84) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDJTION 
FOR ALL WIND AND 

SEISMIC ZONES 
MATERIALS : 

CONCRETE 

STEEL 



ONE 
18.0 m 
12. Om 
6.5 m 

HINGED 



:M25 
;Fe4I5 



44-8*42-210 



THREE LINKS 
EXTRA 



to 

ON 



A-20«02 
4-20II03 

30-fttt2to62-320 
3C>-e|W2to42- 320| ' 



4-20«)2 




-i-50^ 



17 500 



SLOPE 



H] 



H2 { 



-4- 



nr 3 j 9922 i 906ft ; 2800 
1 .n4 19959 ^9032 ■ 2100 



1 in 5 r99W 1 



9009 j 1680 

I 



No AND SPACING 
OF PURLINS 

PRINCtPA^L RAFTER 

Nc.OF I SPACING 

purlins: 



1386 
1353 

1339 



-f-^^ 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER 
TO ANALVSlS TABLE. 85 

3 DISTANCE OF THE NEAREST PURLIN LUG (t> 
FROM THE Q E^ITERNAL COLUMN FACE 100 

h RtDGE :360 



DRAWING hto. 85 (REFER TABLE ft5) 



Nto.OFBAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND 

SEISMIC ZONES 
MATERIALS : 

CONCRETE 

STEEL 



ONE 
18.0m 
12.0 m 
9-5 m 
HINGED 



:M25 
:Fe 415 






00 







/ A3-81W 


7- Z]C 










^-25*04 — - 
2-12W2--- 






2~ 11^0 1 


\ / 




G-20f908 




^ ! 








-/J liDi 












.-1 


5nn 


i 



SEcrroN BB 



2-i2jtn 

2-I2Jt09 
3-25tl05 

\ 



2- 2S4t03 
4- 25«D4 



THREE LINK S ■ 
EXTftA 



M2|t09- 
2-n4tt0- 



12ffl2 



1-2S|f02 
2-2S|K» 
4-25tt04 

3>eitKto 46-360 
3>84t14to46-38C 



A3-atU7-210 



2-12#n 
2-12tt]3 

-124tJ3 
,2-12 «J3 



4^00^ 



17S00 



SLOPE 



Hi 



H2 



lin 3 113026 | 11960 2750 
1307A TliaiS 2063 



1310S 11865 ■• 1650 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF SPACING 



U09 



1362 



NOTE 

ALL DIMENSIONS ARE IN mm 



2 FOR FOUNOATtON FORCES REFER 
TO ANALYSIS TABLE -B6 

3 DISTANCE OF THE NEAREST PURLIN LUG (C) 
FROM THE a EXTERNAL COLUMN FACE : 100 

b RIDGE ;360 



% 



C/1 

H 



00 




-f^^ 



DRAWING No. d6 (REFER TABLE «6) 



No OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 


; ONE 
18.0 m 
12. Om 
12.5 m 


SUPPORT CONDITION 
FOR ALL WIND AND 
SEISMIC ZONES 


HINGED 


MATERIALS : 




CONCRETE 


M25 



STEEL 



Fe415 



72-&a3fl-170 



1-254*02 
3-2S#03 



2-16*10 



3-254*08 



fe 



ffl^ 



L 



J 



. 3-25B04 
-2-l6»ll 



2-16ti09 



to 

ON 
-J 



THREE LINKS 
EXTRA 



Z-16«09- 
2-1&IH0- 



2- iwm - 



\72-83t3ft-170 

2-161*12 
/ 2-l6«12 
' ' ' 2-161B2 




SLOPE 



1m 3 



Hi 



9924 



H2 



9071 



9049 



2290 



No. AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 

PURLINS 



1285 



10 



1380 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER 
TO ANALYSIS TABLE .67 

3 DISTANCE OF THE NEAREST PURLIN LUG(t) 
FROM THE o. EXTERNAL COLUMN FACE : KX) 

b. RIDGE 300 



DRAWING No. 7 


(REFER TA£ 


No. OF BAYS 


:ONE 


SPAN 


:2^.0m 


SPACING 


: 6.0 m 


COLUMN HEIGHT 


: 9.5m 


SUPPORT CONDITION 


; HINGED 


FOR ALL WIND AND 




SEISMIC ZONES 




MATERIALS 




CONCRETE 


: M25 


STEEL 


: FeA15 






00 



4-2Sff08 



rrtrrr?! 



._ A... 






^rj 



600 



_3-25»0A 

- 2- 25«02 

- 2- 16*111 



_2-16«09 



-a 

H 



00 



3-25fl03 
3-2S«0A 



THREE LINKS - 
EXTRA 



to 

ON 

00 



2-16*11- 



33-8«13to45-3eO 
3>W^13to45-3eOp 



72- ftl*6-170 




Hi 



1 in 3 

1 tn 4 



H2 



12068 ; 3S00 



12963 1 12032 

1 



2650 



1 m 5 \ 12987 1200« 2280 



No ANO SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



1290 



10 
10 



KOI 
13&6 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FDUNDATtON FORCES REFER 
TO ANALYSIS TABLE. «fi 

3 DISTANCE OF THE NEAREST PURLIN LUC(l) 
FROM THE O EXTERNAL COLUMN FACE : 100 

fo RIDOE 300 



DRAWING ^to. B% (REFER TABLE 68) 



No OF BAYS 


;ONE 


SPAN 


. 2^.0m 


SPACING 


6.0m 


COLUMN HCtGHT 


12.5 m 


SUPPORT CONDITION 


HINGED 


FOR ALL WIND ANO 




SElSMfC ZONES 




MATERIALS 




CONCRETE 


M25 


STEEL 


FeA15 



1-32ff02 


^ 


t — 






^^2#03- 


o 
§ 








2-16^0 


^ V 










V '^ 




3-2St»0& 












( . ^ 










600 






SECTION BB 



/7^8^^^&-l7o 

-3-3»t04 

-2-16tt)1 

-2-16*09 



2 -321105 



1-32IW2 
2-32II03 
3-3aiKK 



THREE LINKS 
EXTRA 







2S-8»13t(07-3aO 
25-8lH3to37-3e0 



SLOPE 



1m 3 



1 in 4 



1 in 5 



Hi 



9923 



9961 



^85 



H2 



9066 I 3600 



9032 I 28S0 

_„„4 



9006 I 2260 



No. AND SPACINC 
OF PURLINS 



PRINCIPAL RAFTER 

No, OF 
PURLINS 



SPACING 



10 



10 



1302 



1396 



1399 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER 
TO ANALYSIS TABLE .89 

3 DISTANCE OF THE NEAREST PURLIN LUG((l) 
FROM THE a. EXTERNAL COLUMN FACE : 100 



b. RIDGE 



:360 



DRAWING No. 69 (REFER TABLE 89) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND 

SEISMIC ZONES 
MATERIALS: 

CONCRETE 

STEEL 



ONE 
2-4.0m 
12.0 m 
9.5 m 



M25 
Fe/;i5 






2S 



to 

•-a 

o 



2-3£t|03- 



3-32itOA 



2'16»11 



8 



2-ietl09 



71-a^7- 170 



V^ 



J 
/ 



J 



M i y 



1-32tt02 
2-ie»12 



-2-16«I0 
_3-32?»08 



V32R02 
2-3aW3 
3-32#04 



THREf LIN**^ 
EXTRA 



33-e4taAt^^* 



2-l€4tl3 
2-16K13 



SLOPE 



1 in 4 



} m 5 



Hi 



13027 



13075 



13106 



H2 



11960 



11915 



11885 



3750 
2813 
2250 



No AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF 
PURLINS 



10 



10 



1285 



1380 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER 
TO ANALVSfS TABLE- 90 

3 DISTANCE OF THE NEAREST PURLIN LUG(t) 
FROM THE a E^fTERNAL COLUMN FACE : 100 

to RfOGE : 360 



H 



2S 




DRAWING No. 90 (REFER TASUE 90 ) 



No OF BAYS 

SPAN 
SPACING 


■ ONE 
' 24.0m 
12. Om 


COLUMN HEIGHT 


12. 5 m 


SUPPORT CONOfTlON 

FOR ALL WIND AND 

SEISMIC ZONES 


HINGED 


MATERIALS 




CONCRETE 


M25 


STEEL 


Fe415 



ro 
^ 




iin 3 



9925 



t m 5 9947 



9991 



9104 



907? 
9049 



4817 



36)3 
2690 



PRINCIPAL RAFTER 



PURLINS 



13 



1334 



12 



1304 



1407 



NOTE 
1 ALL DIMENSIONS ARE IN mm 

FOR FOUNDATION FORCeS REFER 
TO ANALYSIS TABLE. 91 

DISTANCE OF THE NEAREST PURLIN LUO (t) 
FROM THE a. EXTERNAL COLUMN FACE : 100 
b. RIDGE :300 



DRAWING No. 91 (REFER TA&LE91) 



NO. OF BAYS 
SPAN ' 
SPACING 
COLUMN HEIGHT 


ONE 

30.0 m 
6.0 m 
9.5 m 


SUPPORT CONDITION 


HINGED 


FOR ALL WIND AND 
SEISMIC ZONES 




MATERIALS 




CONCRETE 


M25 


STEEL 


FeA15 






>0 



/no-a*^6-KO 



A-32<fc03 
3 -32|«.08^ 







Tfirv 














\ / 




o 


\ ) 




ft 




\ ) 








Li \ 






750 






SECTION BB 



- 3-32*04 
-l-32«02 



-2-lft|U1 



. 2-16«09 



CIO 

(^ 

H 



so 

2S 



2-16(105 



1-32«02 
*-32»03 
3-32ff04 



110-ait46-M0 

2-ieia2 



THREE LINKS 
EXTRA 



to 

to 




4-32ff03 
3-3W* 



33-e4rt3lo45-3eO 
33^eff13to45-380 



SLOPE 



1 ^n 3 



1 m 4 



1 in 5 



Hi 



12961 
13002 
13028 



H2 



12032 
11993 

11967 



4783 
3598 

2870 



No. AND SPACING 

OF PURLINS 



PRINCMPAL RAFTER 

No OF 
PURLtNS 



13 
13 



1343 



1313 



1416 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATrON FORCES REFER 
TO ANALYSIS TABLE. 92 

3 DISTANCE OF THE NEAREST PURLIN LUG < *^ ) 
FROM THE a, EXTERNAL COLUMN FACE : TOO 

b RIDGE • 300 



DRAWING f*>. 9 2 (REFER TABLE 92) 



No OF BAYS 


: ONE 


SPAN 


30.0 m 


SPACING 


6.0 m 


COLUMN HErGHT 


12 5 m 


SUPPORT CONDITION 


HINGED 


FOR ALL WIND AND 




SEISMIC ZONES 




MATERIALS : 




CONCRETE 


M25 


STEEL 


Fe415 










23 















i,Tr*ll»i« 




4-32 ?tOA 
2-l6ltt3 


\ t tT 


4 ■- 1 






V ) 




o 
o 




\ } 




2-16#ll 


\ / 












A-32it09 ' 






/ i 1 \ 
















750 






SECTION BB ^ 



-140 

. 2-32fl02 
~^ A-324W3 

2-16lf12 
2-iettJO 



C/3 



NO 

00 



2-16flOS 



2-324r02 
4-32*03 
4- 32^04 



THREE LINKS 
EXTRA 






i09-et»4e-i40 



,2-l6*H4 
2-l6«4 
2-ieM4 




\ 75Q \ 



29250 



750 



SLOPE Hi 



1 m 3 1 13029 11960 ' 4750 



H2 



1 tn4 \ 3077 ; 11915 3563 



1 in 5 I 13107 11865 | 2850 



No AND SPACING 
OF PURLINS 



PRINCIPAL RAFTER 



No. OF I SPACING 
PURLINS 



1348 



1318 



1304 



NOTE 

1 ALL DIMENSIONS ARE IN mm 

2 FOR FOUNDATION FORCES REFER 
TO ANALYSIS TABLE .94 

3 DISTANCE OF THE NEAREST PURLIN LUG(*^) 
FROM THE o EXTERNAL COLUMN FACE : 100 

b. RIDGE : 3^0 



DRAWING No. 94 (REFER TABLE 94) 



NoOFBAVS 


: ONE 


SPAN 


:30.0 m 


SPACING 


12.0m 


COLUMN HEIGHT 


12.5 m 


SUPPORT CONDITION 


HINGED 


FOR ALL WIND AND 




SEISMIC ZONES 




MATERIALS 




CONCRETE 


M25 


STEEL 


Fe^lS 



-J 

OS 




H 



so 

00 

-J 



Si 







2S 



00 
















SUOPC 


»1 


«2 


R 


No. AND SPACING OF PURLINS 


NOTE 


EXTERIOR RAFTER 


INTERIOR RAFTER 


1. ALL DIMENSIONS ARE IN mm 

t I^R FOUNDATION FORCES REFER D 

ANALYSIS TABLE. 99 
3. DISTANCE OF THE NEAREST PURLIN LU6{«-) 

FROM TNE o. EXTERNAL COLUMN ACE • 100 


No OF 
PlJRLINS 


SPACING 


No OF 
PURLINS 


SPACMG 


1«3 


S282 


4712 


1867 


6 


1273 


6 


1145 


lin^ 


5307 


4668 


1400 


6 


1243 


S 


1396 


b. RIDGE : 300 
c VALLEY ^300 


ImS 


5324 


4672 


1120 


6 


1230 


s 


1360 





H No. OF BAYS :TWO 

SPAN :12.0 m 

SPAONG : 6.0 m 

COLUMN HEIGHT : S.Om 

SUPPORT CONOmON : HINGED 
FOR ALL WIND MO] 
SEISMC ZONES J 
MATERIALS : 

CONCRETE :M25 

STEEL .Pe^tS 



H 



00 



to 

00 

o 




H 



so 

00 



to 

00 




a. EXTERNAL COLUMN WCE 

b. RtOGE 
c VALLEY 



100 
300 
300 



No. OF BAYS 
SPAN 
SPAQNG 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS : 

CONCRETE 

STEEL 



TWO 
12.0 m 
6.0 m 
9.5 m 
HINGED 



M25 
: FeAlS 



H 



00 
-4 



00 




% 



H 



so 

00 



29nft«3>210 



2^a«3-210 



to 

00 



1-20*03 



2-l2tt08 
6-16*07 



-1 


I — » 


—/ — 








V / 




8 
9 


/ 
















/iliis 






-,> 


500 


^ 



3-2Cat04 
2-12a09 



3-2attO^ 



2-l2rt)0 



SECTIOW >B 



29-aw53-21Q 



3-2Cm^\ 





^fjrm 






, 


N ; 




§ 


\ ; 














a'iT\ 




■^ 




500 






SECTION CC 



3-20*t03 

2-T2W0 



-5-16«07 



THREE LINKS- 
E XTRA 



21-««J2to 32-3201 
21-eita2to 32-3201 




SLOPE 



Y«S 



6851 



68S3 



6903 



»1 



6U0 



6110 



6090 



EXTERIOR RAFTER 



1833 



1375 



11X 



No. AND SPACING OF PURLINS 



No OF 
PURLINS 



SPACING 



1285 



1254 



1241 



iNTERtOR RAFTER 



No OF 
PURLINS 



SPACING 



1416 



1381 



1365 



NOTE 
1. ALL DIMENSIONS ARE IN mm 
2 TOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE- 103 
3. DISTANCE OF THE NEAREST PURLIN LUG(t) 



FROM THE a. EXTERNAL COLUMN »CE 
b. RIDGE 
C VALLEY 



too 

360 

300 



No. OF BAYS 
SPAN 
SPAONG 
COLUMN HEIGHT 
SUPPORT CONOiTION 
FOR ALL WIND AW)1 

SEISMC ZONES j 
MATERIALS : 

CGNCRETE 

STEEL 



TWO 
12.0 m 
12.0m 
6.5 m 
HINGED 



M25 
Fe415 



H 



00 



29-8«30-210 



00 



4-201(06 




THRee L1HR5 
EXTRA 



3-20*03 
pl-20?l02 



U-20H06 



tG^*lM«o29-320| 
hSZOf 



W-6lU1ta29-320 



4J5QQ4. 



11500 



j599 i 



stope 



Inl 



imS 



9922 



9959 



9984 



»2 



9068 



9032 



9006 



1800 



1350 



1060 



Mo. AND SPACING OF PURLINS 



EXTERIOW RAFTER 



NdOF 

WJWLINS 



SAACINC 



1306 



1276 



INTERIOR RAFTER 



No OF 
RJRtlNS 



1262 



U16 



1361 



1365 



NOTE 
1. ALL OiHENStONS ARE IN mm 
2 fOR FOUNDATION FORCES REFER ID 

ANALYSIS TASLC-KK 

3. DISTANCE OF THE NEAREST PIMIIN LUG(^) 

FROM THE a. EXTERNAL COLUMN RACE •' 100 

b. RIDGE : 360 

c VACLCy ' 300 



DRAWING No. 104 {REFER TABLE 1W) 



No. OF BAYS 
SPAN 
SPAQNG 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AM)] 

SEISMIC ZONES J 
MATERIALS : 

CONCRCTC 

STEEL 



: TWO 

: 12.0m 
: 12.0 m 
: 9.5 m 
• HINGED 



M25 
Fe415 



H 






/4-8»t36-2lO 



2-20m2 



2-T-itlt 







THREE LINKS 
EXTRA 



4^004. 



nsoo 



■U^ 



SUOPC 



f«3 



1ift4 



ImS 



H| 



6617 



6664 



«2 



6176 



6K9 



6iat 



2850 



2138 



1710 



No. AND SPACING OF PURLINS 



EXTERIOR RArrER 



No OF 

PURLINS 



SPACING 



1369 



1336 



1323 



INTERIOR RAFTER 



No OF 
PURLINS 



SPACING 



1270 



1240 



1225 



NOTE 
1. ALL OlMCNSIONft ARE IN mm 
7 POR FOUNDATION FORCES REFER K) 

ANALYSIS TABLE - 10S 

3. DISTANCE or THE NEAREST PURLIN LUG (Qj 

FROM THE o. EXTERNAL COLUMN MCE : 100 

b. RIDGE : 300 

c VALLEY : 300 



DRAWMNG Mo. 105 (REFER TABLE 105) 



No. OF BAVS 
SPAN 
SPAQNG 
COtUMN HEIGHT 
SUPPORT CONOmON 
FOR ALL WIND AM)! 

SEISMC ZONES J 
NWTERIALS : 

CONCRETE 

STEEL 



TWO 
18.0m 
6. m 
6. 5 m 
HINGED 



:M25 
:Fe415 



^ 






00 



00 
ON 




NOTE 
1. ALL OlMENSrONS ARE rN mm 
2 lOR FOUNDATION FORCES REFER 10 

ANALYSIS TABLE- 106 

J DISTANCE OF THE NEAREST PURUN LOC(i) 

FROM THE a EJtTERNAL COLUMN ROE : 100 

b. RIDGE *300 

c VALLEY • 300 



DRAWING No. 106 (REFER TABLE 106) 



No. OF BAYS 
SPAN 
SPAQNG 
COLUMN HEIGHT 
SUPPORT CONOITIOH 
FOR ALL WIND AfOl 

SEfSNVC ZONES J 
MATERIALS t 

CONCRETE 

STEEL 



TWO 
18.0 m 
6 Om 
9.5 m 
HINGED 



M25 
Fe415 



-Si 



NO 

00 



3 







00 



^A-84,51-210 



A . 


/ 












3-25tt03 


' ' I ^.' 




o 
o 
o 






- 


3-?0frX) 








i i \ 




-^ 


4 


SQQ , 





AA-&tfc5J-2lO 



2-25tt02 
2-124t12 

^ 2-12 1«1 



00 
00 



THREE LINKS " 
EXTRA 




CM 



00 



2-253t02- 



2-Uitl2 - 
4-20ffJ0 



£ 



44-8^66-210 



w^^^ 



1 



TVY^ 



-500 ,, 



. 3-2Sti03 
2- 12*13 



- 2-t24jll 



C» 



THREE IINKS-" 
EXTRA 



2S-8tfeieto40-380 
2&8|Uno65-360l 





44-8*6&-210 




■" 


^r>T^^ 


^l--ib>tOZ 






CF^ 


— 3-2 5*f05 






\ ; 


— 2-25«06 


2-12 #14 

8 

fM 

2-l7tt1'i 




V ) 




\ ) 


■2-iah.K 








4-20tt]0 




a I ^ 




44-W66-2iq 1 


500 




3-25itOy 


SECTIOH CC 
^--^.^ 3-2a<05 ll-25(C3 



1 -25ff02 
l-25«03 
3-2Sti:05 
2-25*06 



4_§qj4_ 




25-din6to40-360 

j3-2S«)5 
2-niflS 



17 500 



I scy i 



SLOPE 



1in3 



linS 



9922 



9959 



9984 



9068 



9032 



9008 



2800 



2100 



1680 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No OF 
PURLINS 



SMCING 



1386 



1353 



INTERIOR RAFTER 



No OF 

PURLINS 



SPACING 



1225 



1378 



Norc 

f. ALL DIMENSIONS ARE IN mm 

2 R}R FOUNOATTON FORCES REFER 10 

ANALYSIS TABLE .109 

3. DISTANCE OF THE NEAflfST PURLIN LUG (Cl) 

FROM THE a. EXTERNAL COLUMN f»CE ^ 100 

b. RIDGE • 360 

c VALLEY : 550 



ORAVWNG No. 109 (REFER 7ABLE109) 



No. OF BAYS 
SPAN 
SPAQNG 
COLUMN HEIGHT 
SUPPORT CONaTION 
FOR ALL WIND Al©] 

SEISMC ZONES ] 
MATERIALS : 

CONCRETE 

STEEL 



TWO 
18.0 m 
12.0 m 
9.5 m 

HINGED 



M25 
Fe415 



C/5 

•no 



00 

--a 



to 

o 




H 



so 

00 

-J 





72-&#A3-170 












^TTV 




















\ / 


l-25|t02 


o 




^ 7 


2-16444 


o 
2-164M3 


K / 






— 




3-25*M2 




/ i \ 












600 


_ 2-ie»l6 72-8IW-170 




SECTION BB i\r«'*\ v./ 



2-25it07 - 
2-16tt16 



2-16ttl6 



72-8#W-170 

/ 



, 3 -16»05 



^ 




^ 


rrrpi 








V^ 


Vl 






\ } 




8 




\ •; 






^ / 














( \ 




i 


600 






SECTION CC 



. A-25tt06 
_ 6-2S»02 



- 2-16:m6 
. ^25«12 



1-2S002 
3-25«D3 
3-25«04 






THREE LINKS- 
EXTRA 



2S-8ttidto42-360 
2S-8»ieto^2-360 




1m 4 



linS 



9869 



9924 



9946 



H2 



9104 



9049 



3817 



2290 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No OF 
PURLINS 



10 



10 



SPACING 



1396 



1360 



INTERIOR RAFTER 



No OF 
PURLINS 



SPACING 



1311 



1265 



NOTE 
1. ALL DIMENSIONS ARE IN mm 
2 TOR FOUNDATION FORCES REFER 70 

ANALYSIS TABLE -HI 

3. DISTANCE OF THE NEAREST PURLIN LUG((k.) 

FROM THE a. EXTERNAL COLUMN »CE ■ 100 

b. RIDGE • 300 

C VALLEY ■ 550 



- No. OF BAYS 
SPAN 
SPAaNG 
COLUNW HEIGHT 
SUPPORT CONaTION 
FOR ALL WIND ANDl 

SEISMIC ZONES J 
MATERIALS : 

CONCRETE 

STEEL 



TWO 

2^.0 m 
6.0m 
9.5m 
HINGED 



M25 
Fe415 



C/3 



00 



3-25tt02- 



3-25alt 



^ 



72-8*50-170 



72-6*60-170 



f^m 



xr~r^ 



-3-2Stt03 

- 2-16#U 

- 2-iett13 
M6«12 




3-2S»11 



ti:J 



600 - 



- 2-164115 

2- lews 






THREE LINKS -r- 
EXTRA, 



33-8ffr7to49-38Q 




SUOPE 



12963 



12987 



H2 



12068 



12032 



12006 



3800 



2850 



2260 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No Of 
PURLINS 



10 



SPACING 



1290 



KOI 



INTERIOR RAFTER 



No OF 
PURLINS 



10 



SPACING 



1280 



1265 



NOTE 
1. ALL DIMENSIONS ARE IN mffl 
2 BDR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE -112 

3. DISTANCE OF THE NEAREST PURLIN LUC t**^) 

FROM THE a- EXTERNAL COLUMN PMX : 100 

b. RIDGE • 300 

e VALLEY : 550 



No. OF BAYS 
SPAN 
SPAQNG 
COLUNW HEIGHT 
SUPPORT CONttTlON 
FOR ALL WIND AND! 

SEISMC ZONES J 
MATERIALS : 

CONCRETE 

STEEL 



:two 

: 24.0m 
: 6.0m 
: 12. 5 m 
• HINGED 



: M25 
: Fe A15 



'V 



so 

00 



to 







C/3 

H 



00 







C/5 

H 



00 



1 



18-6*31 -260 



KTJi 



\ t 



\r-r^ 



JSiSL 



-3-iei»03 
2- wiwe 

2-12»07 
-3-ie«0€ 



1ft-8»31- 260 



K^vm »t 



18-a4l9l-260 
2-1t»09 3-16*04v \ «J 

\2-l»09 ^ _ 







^M-7 






\ / 




§ 


"v ; 












L-LJi 








*00 






seaiON cc 



. 3-16W3 

2-12*09 
2-12*09 
-3-16*06 



s 



/ 



«- 8*31-260 



I CTTTI 



^ 



:3 



^00 



. 3 -ie<t03 

-i-ieit05 

-2-12*09 
2-12*09 
-3-161*06 



SECTION EE 






THREE IINRS 
CXTRA 




20-8*11to30- 2"'^**^ 
^^ SECTION 00 



3-16*03 



■i *Pg i 



l^m-i 



««i9 



tlM4 



f Mf 



S260 



5306 



S322 



4712 



4688 



4672 



1367 



102S 



820 



m. AND SPACING OF PURLINS 



CXTCRIOR RATTER 



TBTT 



SPACING 



1198 



1170 



1156 



INTERIOR RAFTER 



PURLINS 



SPACING 



1381 



1346 



1330 



MOTE 
1. ALL DIMENSIONS ARE IN mm 
2 FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE -II 5 
1 DISTANCE OF THE NEAREST PURLIN LUG (*k^) 
FROM THE a. EXTERNAL COUMN FACE MOO 
b. RIDGE : 300 

C.VALLEY :300 



DRAWING Na IIS (REFER TABLE 11 5) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND) 

SEISMIC ZONES J 
MATERIALS . 

CONCRETE 

STEEL 



THREE 
9.0 m 
6.0m 
5.0m 
HINGED 



M25 
FtifS 



H 



2S 






j^ 



ia- 81137- 2G0 



ICXH 



J. 



j::3 



400 



3-16(t03 1-16||05_ 
- 2-12.1*08 



-2-nft07 
-3-16*06 



V- 



/ 



Td-8«37-2G0 



18-8N37-260 



KTm 



\ I 



L~Cl3 



-3-16*03 



2-121*09 



2-124109 
-3-18*06 



jm. i. 



^C^TIgW BB 



2-l2#09 » 

2-121*09 .\ 



SECTIOM CC 















<TT7 




1 -161105 










\ ; 




o 
o 

« 


V / 






/ 1 ^ 


__ 






«00 








SECTION EE 



-3-16*03 
. 2-12 « 09 



- 2-124109 
■ 3-l€lt06 



3-16«04 1^81*37-260 

\ ^ / I or 



3-16ir03 




THREE L1TJKS 
EXTRA 



4-16*02 
3-16lt03 



1-16«05 2H2»K) 1-16«0S 

•^6-8* 11 to 36- 250 
SCCTIOW DO 






00 



SLOPE 



1«n 3 



t mi 



1 in 5 



6782 



6807 



6824 



6212 



6172 



.1367 



1025 



820 



No AND SPACING OF PURLINS 



EXTERIOR RAFTER 
njRLINS 



INTERIOR RAFTER 



1381 



1346 



1330 



NOTE 
1. ALL DIHENStONS AflE IN mm 
2 FOR POUNOATtON FORCES REFER TO 

ANALYSIS TABLE. 116 
3L DISTANCE OF THE NEAREST PURLIN UJG ( <L ) 
FROM THE o. EXTERNAL COUJMN FACE : 100 
b. RIDGE : 300 

C. VALLEY : 300 



DRAWING Ma 116 (REFER TABLE116) 



NO.0F8AVS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONOtTDN 
FOR ACL WIND AND] 

SEISMIC ZONES J 
MATERIALS '. 

CONCRETE 

STEEL 



THREE 
9. m 
6.0 m 
6. 5 m 
HINGED 



M25 
F«415 



\ L 



4. 



18-84-31-260 



18-8«31-260 



KVT1\ 



rm 



AOO 



-^-16|t03 

-2-12»08 

2-i:#07 

_4-16l«)6 



SECTION BB 







/ 








M T 1/ 






1 






V / 




i 


^ 












nrv\ 








^00 






SECTION CC 



*-T6#03 
~t-16«05 

2-12*109 

2-li#09 

'4-16*06 



/ 



I8-6#3I-260 



iuTia 



\_ 



u. 



LU3 



-4-16»03 
-1-16»05 

'2-12*09 

2-12 tt09 

_A-16#06 



SECTION EE 



18-8101- 260 
16ttO^ 






THREE UNK5- 
CXtRA 



3 - 13II0S- 




%»t 



INI) 



I fflS 



5345 



5378 



5399 



4640 



4610 



4590 



1333 



toco 



600 



No.ANO SMCtNC OF PURLINS 



EXTEWIOW RAFTER 



>^RtrNS 



SMCINC 



1215 



1166 



1173 



INTERIOR RAFTER 



RJRLtNS 



SPACING 



1361 



1310 



NOTE 
1. ALL DIMENSIONS ARE IN mm 
2 FOR F0UN0ATK3N FORCES REFER TO 

ANALYSIS TABLE- 117 
i DISTANCE Of THE NEAREST PURLIN LUC (t) 
FROM THE o. EXTERNAL COLUMN FACE : 100 
b. RIDGE : 360 

c. VALLEY : 300 



No OFSAVS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONWTOH 
FOR ALL WIND AND) 

SEISHC ZONES J 
MATERIALS . 

CONCRETE 

STEEL 



THREE 
9.0 m 

12.0 m 
5.0 m 

HINGED 



M» 
F*4?5 



NO 

H 



so 

00 



I " I 



1 tri w 


WWWl 


VIIV 


■ wv/ 


J 


f. w« 


" 


'"-'' 


1 tnS 

1 in J 


mi 


wa9 


.559 


1 


im 


i 


i3ia 


*--- 


£Bfi1 


Citft 


inrtn 


PURLINS 


iAiha 


L 

PURUIMS 


s^2!^m; 


^LflPE 


#•» in 


H2 


R 


' rw. nUu"a«VHvi^u v** r^wiin^" | 


EXTERfOR RAFTER 


INTERIOR RAFTER | 


iLwe 1 n| 


ho. or 





♦io.or 


1 . 1 



C.VALLEY 



• 360 
:300 



1 DISTANCE OF THE NEAREST PURLIN UI01H.J 
FROM ^i^ a. EXTERNAL COUJMN FACE : tOO 

2 FOR POUNOATIOn" FORCES REFER TO 
ANALYSIS TABLE- 116 

' mft '- ."" - '"■' 

1. ALL OlMENSfONS ARE IN mm 



CONCMTt 
SEISMC ZONCS J 

SUPK)RT OOWITOI^ 

SPAN 

SPACING 



6.5 m 
HINGED 

9.0 m 
12.0 m 



No OF BAYS 



THREE 



CO 




ift-ft«i7-9fin 



ifl-ft*t'»7-5(;n 



ift~ftiti7- 7fin 



00 



</J 













H 



NO 

2S 



29-e*t37-210 





/ 
— /^ 




3 
g 


rrr? 




•v I 




\ / 








M i \ 




1 son 





29-6P37-210 



2-12Jk08 



3-16 1t05 
2-12W09 



8 




THREE LINKS 
EXTRA 



26-8»l1to36-2S0 
26- 84(11 to36- 2501 



3-t6i05 



jsooi 



11500 



^ gw i 



SLOPE 



ImS 



t inS 



6784 



6609 



6625 



6212 



6188 



1A00 



1120 



No AND SPACING OF PURLINS 



EATERiOR RAFTER 

Mo. or 



F1IWL»IS 



SMCINC 



1272 



1243 



INTERIOR RAFTER 



PURLINS 



SPAClfC 



1U5 



1396 



13 BO 



NOTE 

1 ALL DIMENSIONS ARC IN mm 

2 FOR FOUNOATIOH rORCES REFER 70 
ANALYSIS TABLE. 120 

1 DISTANCE OF THE NEAREST PURLIN LUG (^) 



FROM THE O. EXTERNAL COLUMN FACE 
b. RIOCE 

c.vALLiy 



KX) 
300 

300 



H 



so 

00 



ORAWING Na 120 (REF^R TABLE 120) 



NaOFBAVS 
Sf%N 
SPACING 
COLUMN HetGHT 
SUPPO«n CONOtTDN 
FOR ALL WIND AND] 

SEISMC ZONES I 
MATeniALS : 

CONCRETE 

STEEL 



THREE 
12.0m 

6.0 m 
&5m 
HINGED 



Pfl9 



29-8*^3-210 



i^ 



29-8*43-2)0 



\_ 



\ L 



irmr 



-5QQ_ 



-3-20#03 2-2O#06. 
-2-12»lO 

-2H2«09 
S-tertOe 



\ L 



k 



w\ 



V 



Liro 



sect;ow »b 



j. 500 
SECTION CC 



3-20»05 


3-20W5- 


ti 


W IT/ 




2-12^1 




V ; 




2-l2»." 


V /* 








ai i^ 








j 500 








SeCTlON EE 



-2-20»06 
- 2-12*11 



2-12*11 
-5-ie#08 



O 




THRES LINKS 
EXTRA 



2-12 #10 



30-«*13(o42- 320 
30-8*tl3toA2-320| 



SbOPC 



in) 



I Nl4 



1 m$ 



9854 



9885 



9906 



9140 



9110 



9090 



1833 



1375 



1100 



No. AND SPACING OF PURLINS 



EXTERKm RAFTER 



Mo. OF 
PURLINS 



SRi^CiNG 



1295 



1264 



1250 



INTERIOR RAFTER 



PURLINS 



SPACING 



1145 



1396 



NOTE 
1. ALL DIMENSIONS ARE IN mm 
2 pOr roUNDATIgH FORCtS REFER TD 

ANALYSrS TABLE. 121 
a DISTANCE OF THE NEAREST WiRLIN LUG ( <t ) 
FROM THE a. EXTERNAL COUMN FACE : 100 
b. RIDGE : 300 

C.VALLEr : 300 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEiGHT 
SUPPORT CONDITION 
FOR ALL WIND ANO] 

SEISMIC ZONES J 
MATERIALS : 

CONCRETE 

STEEL 



THREE 
12.0 m 
6.0 m 
9,5 m 
HINGED 



M25 
F»415 



H 



00 



29-81127-210 



O 







/ 








^^ 


— 1 




\ / 




§ 


V / 












/iii^ 




•^ 




SOO 






SKTion •■ 



29-eitt7-210 



-1-20(03 
~3-20«A 

2-12«08 

2-12*07 
5-16<t06 



^ 




^^ 


~ 


i-20ttOA 


\ V 








V / 




1 


\ ) 












i ii.i:> 




•* 




soo 






SECTIOM CC 



-2-20*03 3-20i«)^_ 

2-l24t09 

. 2-l2Jt09 
5H6»06 



\ I 



£ 



!9-8»27-210 

2-20«03 
2 ^2*09 



K^^ 



-I 



mri 



J5fi£L 



_ 2-121109 
- 5-16*06 



sccnow gg 




Norc 

1. ALL DIMENSIONS AAC IN mm 

2 POM FOUNDATION fDNCCS HCFgN TO 

ANALYSIS TABLE, 122 
a DISTANCE OF THE «AREST PUNLIN LUG(<t.) 
FROM THE O. EXTERNAL COUIMN FACE : 100 
b.RiOOE .'360 

c. VALLEY : 300 



NaOFBAVS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONtKTION 
FOR ALL VWNO AND] 

S6ISMC ZONES 
MATERIALS : 

CONCRCTC 

STEEL 



THREE 
12-0 m 

12.0 m 
5.0 m 
HINGED 



M29 



O 




9L0PC 



in3 



6651 



6K0 



I mi 



6883 



6110 



1 in 5 



6903 



6090 



1833 



137S 



No. AND SfACINC OF PURLINS 



CXTERIOR WAFTER 



1285 



1254 



12^1 



INTERIOR RAFTER 

Wo. or 



1381 



1365 



NOTE 
1. ALL OlMENStONS ARE IN mm 
2 FOR rOuWOATiOM ruHCSS REFER m 

ANALYSIS TABLE- 123 
3. DISTANCE QF THE NEAREST PURLIN UiG((L) 
FROM THE a. EXTERNAL COUMN FACE : K)0 
b. RIDGE : 360 

c.VALLET : 300 



OftAWIN6Nal23 {REFER TABLE1231 



No. OFBAVS 


r THREE 


SPAM 


: 12 Dm 


SPACING 


: 12.0 m 


COtUS^N HEIGHT 


: 6.5m 


SUPPORT CONDITION 


: HINGED 


FOR ALL WIND AND] 
SEISMIC Z0N6S J 






MATERIALS : 




CONCRETE 


: M25 


STEEL 


: 1^419 



C/3 



so 
3C 



2 




H 



NO 

c» 



, 44-«*35-2)0 



U- 8*35-2)0 



O 



THREE LINKS- 
EXTRA 






3-20»»02L 
3-2O»03r 



21-«»1*- 34-320 
2t-eiH4-34-320r 



3-20*03 
-1-20405 
12-201106 

2-12*12 




sure 



1m3 



1 ffi4 



1 inS 



6817 



6846 



6664 



H? 



6176 



6149 



6131 



2850 



2138 



1710 



He. AND SPACtNG OF PORLI^S 



EXTERKW RAFTER 
HD.OF 



FURL^IS 



SMCINC 



1369 



1336 



1323 



INTERIOR RAFTER 

"Ho. or 



PURtlNS 



SPACING 



1270 



1225 



NOTE 
1. ALL OlMENSfONS ARE IN mm 
2 ^.p^ FOUNDATION FORCES REFER TO 
. ANALYSIS TABLE -125 

X DISTANCE OF THE NEAREST PURUN LUG(i) 

FROM THE O. EXTERNAL COLUMN FACE : 100 

b.RIOGE : 300 

c.VALLET : 300 



DRAWING Na 125 {REFER TABLE 126) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND ANOl 

SEISMIC ZONES J 
MATERIALS : 

CONCRETE 

STEEL 



THREE 

18.0 m 
6.0 m 
6.5 m 
HINGED 



M25 
Fe4l5 



H 



2S 



44-wr*e-2K) 



A4-6^48-210 



44-8#A8-2lO 



2-20»t03 
3-20«06 



2-l2»16 



2-20W03 
3-20ltOU 



O 
0\ 




CO 



00 



THREE LINKS- 
EXTRA 



2-t2«15- 



30-8lH6toA7- 320 > 
30-8<rt8toA7-320|" 



SLGPE 



ImS 



1 in 5 



9685 



99C6 



H2 



9K0 



9no 



1700 



N^ANO SPACING OF PURLINS 



EXTE RIOR RAFTER 



t3^5 



1330 



INTERIOR RAFTER 

nb.OF 



ftjRLIKS 



SPACING 



NOTE 
1. ALL OlMENStONS ARE IN mm 
2 FOR FOUNDATION PDRCES REFER TO 

ANALYSIS TABLE -t26 

1 DISTANCE OF TNE NEAREST PURLIN LUG(^} 

FROM THE o. EXTERNAL COUMN FACE .* lOQ 

b.RIOGE : 300 

c. VALLEY : 300 



NoOFBAVS 


: THREE 


SPAN 


: 18.0 m 


SPACING 


: 6.0 m 


COLUMN HEIGHT 


: 9.5 m 


SUPPORT CONOITIOM 


: HINGED 


FOR Ai.L WINO AND 
SEISMC ZONES 






MATERIALS . 




CONCRETE 


: M2S 


STEEL 


: P(»4IS 



44-ftM3-2lO 



A4- 81183- 210 



4*-8lt83-210 



O 



4-201111 



" 




Fm 






^ ; 




1 


V ; 






^ / 








n i\ 






l_529 





3-25^103 ^25*^06_ 
2-12*14 



2-12»13 
2-12*12 



4-20wn 



6 



f<nm 



tXXJ 



soo 



- 3-25»05 2-25ff06 
-l-25t07 

- 2-12*15 

-2-12*t15 

■ 2-1B;H5 4-20411 



^ 



6 



^mh 



TT^ 



w 



3-25«05 
-1- 25*07 
- 2-12*15 

-2-12*15 

2-12*15 



SECTIOW JB 



SECTION CC 



SECTION £E 



3-25ii03 



THRCE LINKS- 
EXTRA 



2-l2ir12 . 
2-1»13- 
2-YaiU 



2-25*02 
3-25»03 



30-8fFl7to49-3«0 
30-B;£Olo82-380 \ 




SLOPE 



im 3 



f inS 



12961 . 12032 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. or 

PURLINS 



INTFRICR RAf~ER 



No, OF 1 



SPACING 



1270 



NOTE 
-i. ALL OJMENSfONS ARE IN mm 
2 J=Of^ FOUNDATION FC^CES REFER TO 

A.NAI^SIS ^ASLE_127 

a 0:STANCE 0^ THE NEAREST PURLtN LUG (^) 

\ J FrJO^; THE a. £.V:"EPNAL Cax>'MN FACE : 100 

j 12A0 i X.y PavC.Z : 300 

■^ ~A c. V^.U.FY ; 300 



1225 



DRAWING No. 127 (REFER TABLE 127 ) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 



: THREE 
: 18.0 m 
: 6.0m 
: 12.5m 
HINGED 



FOR ALL WIND AND] 
SEISMIC ZONES J 

MATERIALS • 
CONCRETE : M25 

STEEL : F«415 



{/3 

H 



so 
00 



44-e#50-210 







/ 








^T'TT; 








V ; 




8 


\ > 




3-20tK)9 










i i \ 






1 


soo 


- 



W- 8* 50-210 



,44-6|l3>210 



3_25tt02 1-25*02- 
1-25W)!' 

2-T2tt11 
2-t2aiO 



3-2&tt03 
3-2Ste06 



CO 
O 

00 




THREE LINKS 
EXTRA 



10- 8*141031-380 
18- ftff 321049- 3801 



C/3 

H 



so 

00 



1 m 3 



5851 



6903 



6H0 



6110 



6090 



No. AND SPACING OF PURLINS 



EJOERIOR RAFTER 
^*^^ SPACING 



133 8 



1323 



INTERIOR RAFTER 
~No OF 



1225 



NOTE 
1. ALL DiMENSfONS ARE IN mm 

2 FOR FCUNOATiOW FORCES REFER TO 
■ Pi*AVr^\% TABLE - 126 

3 DfS*"AiiCfc OF THE h*E.4REST PURLIN LUG (^> 
f-ROM THP c PXTERRAt COLUMN FACE : 100 

b .RiOGE ;360 

. ,¥.n :.£T ; 550 



DRAWING Na 126 (REFER TABLE126) 



No. OF BAYS 


: THREE 


SPAN 


: 18.0 m 


SPACING 


: 12. m 


COLUMN HEIGHT 


: 6. 5 m 


SUPPORT CONDITION 


: HINGED 


FOR ALL WIND ANDl 
SEISMIC ZONES J 






MATERIALS .* 




CONCRETE 


: M25 


STEEL 


• F#4f5 



O 




1. ALL OIMCNSKIMS AMC IN Him 

2 FOn POUNOAnOM POtKX% Kcnii vo 

ANALYSIS TAaLC.129 
1 DISTANCE or TK NEANCST HMUM tUG (^) 
FROM THE a. EXTERNAL COUMN MCE : 100 
b. RIOCE : 360 

c.VALLET : 550 



NaOf BAV5 


r THREE 


SPAN 


: lEOm 


SPACING 


: 12.0 m 


OOLUMNHCIGHT 


: 9.5 m 


SUPPORT OONCVflON 


: HINQEO 


FOR ALL WIND ANOl 
SeiSMC ZONB J 






MATefHALS 




coNcnrrc 


: MS 


srcEL 


: ^Alt 









o 



/43-8«2-210 



43- 8*52-2(0 



5-20W2 . 



V. 



F^3 



\ / 



^' ' '^ 



i 52a- 



3-25*04 
2-12*16 

2-t2w15 

2- t2ftJ4 

2-12»13 







/ 




3-25tt03 "^ 




'f>VfT 




1- T^riftZ 




. I ' 








J ' , 




I-iMW/ 




\ / 






^^ 1 




8 

lA 


\ „^ 




5-20ftl2 


v / 








n~rr 






■< 


500 


, 



43-8*52-210 



3-25tt06 
2-12:»tl7 

2-12ti:17 
2-12itl7 



1-25*04 . 
l-25*-07- 



5-20#12 . 



' tT T TTr i 



_v^ j_ 2-12*17 



5QQ 



_ 3- 2 5*03 
- 3-25fl06 



-2-12*17 

2-12ttl7 

- 2-12*17 



% 



C>9 



00 



SECTIQM »B 



SECTIOH CC 



1-25«03| 
3- 25*04 I 



SCCTIOW Eg 



3-16*08 



THREE LINKS - 
EXTRA 



2-l?*t3- 
2-12*14- 



2-12 *1S\ 
2-11*16 -^ 



> 25*02 
1-2S»03 
3-2Slt04 



33-att19to51-360 
33-8l»t9to51-360r 




5tOPt H, 



iNlS 



1 m4 



1 in 5 



13026 



13074 



13 10s 



11960 



2750 



2063 



1650 



Ho. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No. OF 
RJRLINS 



SMCINC 



1409 



1377 



1362 



INTERIOR RAFTER 



No. or 

PURLINS 



SPACING 



1225 



1378 



NOTE 
1. ALL DIMENSIONS ARE IN mm 
2 FOR FOUNDATION FORCES REFER TO 

ANALYSIS TABLE _ 130 
3l distance OF THE NEAREST PURLIN LUG (q_) 
FROM THE o. EXTERNAL COUIMN FACE .* 100 
b. RIDGE : 360 

c. VALLEY : 550 



DRAWING Nol 130 (REFER TABLE130) 



NO. OF BAYS 


r THREE 


SPAN 


:18.0 m 


SPACING 


: 12.0 m 


COLUMN HEIGHT 


:12.5 m 


SUPPORT CONDJTION 


: HINGED 


FOR ALL WIND AHD] 
SEISMIC ZONES J 






MATERIALS : 




CONCRETE 


: M25 


STEEL 


: F»4t5 



§ 



v_^ 



1ft-8»31-260 

3-ie«03 



\ I 



ir~nf 



^Q 



f 



10-8a31-260 



. 2-1Z4I06 



ol 
21 



-2-l«Of7 
•3-ie»06 



^^^ 



X 



IvTTl 



\ L 



^ ^ ^ 



400 



-3-ie<03 1-t6|t05. 
2-121109 



S 



2-12JI09 
3-16lt06 



:^ 



ie-eioi-26o 



srm 



\_^ 



\_^ 



^ 1 J 



* QQ 



-3-161103 
-2-12lt09 



2-12*09 
- 3-16«*06 



\ L 



=/ 



,1&- 81*31 -260 



KTH 



V 



K * ^ 



4Q0 



■ 2-12Jt09 
3-19*06 



?KTiON-gP 



SECTION- CC 



SEaiON-EE 



SECTION -FF 



ia-8«3i-2eo 
M240e / '^ 




C/3 

H 



00 










2S 







CM 



so 



I—* 







A-16tt:06 . 



(\ I 



X 



,29-84*31-210 



29-8113!- 210 



raT2i 



K L 



izxo 



-4-16H03 2-16tt05- 

- 2-12*08 J 

c 

c 



\ t 



L 



v^^ 



\ I 



FTTM 



5QQ 



_*-i6tt03 Mews- 

- 2-12 «09 



. 2-12tt06 



4-164*06 -U 



^ 



29-8^01-210 



\ L 



V\ 



riTM 



4 iOQ 1- 



„4-iett03 2-164*05 



~ 2-I2*t09 
_ 2-124t09 



4-t64t06 _ 



V___^ 



/ 



29-B4131-210 



R^Zl 



\ I 



rnr 



_A-16t*03 
_ 2-124409 

_2-124t09 



i 500 J^ 



S£CTiON-BB 



SECTION- CC 



SECTION- EE 



SECTION -FF 




I mS 



5282 I 4712 



No. AND SPACING OF PURLINS 



EXTERIOR RAFTER 



No- OF 

PURLINS 



1273 



INTERIOR RAFTER 



No. OF 
PURLINS 



SPACING 



1380 



NOTE 

1, ALL DIMENSIONS AR IN mm 

2, FDR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE -135 

3, DISTANCE OF THE NEAREST PURLIN LUG (^ > 
FROM THE a, EXTERNAL COLUMN FACE ! 100 

b. RIDGE : 300 

C.VALLEY .300 



DRAWING No. 135 (REFER TABLE 135) 



No. OF BAYS 

SPAN 

SPACING 

COLUMN HEIGHT 

SUPPORT CONDITION 

FOR ALL WIND AND] 

SEISMIC ZONES J 
MATERIALS : 

CONCRETE 

STEEL 



FOUR 
12.0m 
6.0m 
5,0 m 
HINGED 



M25 
Fe 415 



CM 



00 



/ 29-a#37-210 



29-6ti37-210 



-^-16»03 
- 2-12408 



-4-16»06 



SECTION >BB 







-J 








KfijV 








\ i t / 






V ) 




s 


\ } 






i i 1,,,^ 


■— 


" 


'" 1 


500 


L 




SECTION- CC 



»— t 
ON 




678A 



6168 



1120 



No. AND SPACING OF PURLINS 



EXTERtOR RAFTER 



No OF 
PURLINS 



1272 



12 29 



INTERIOR RAFTER 



No. OF 
PUWLINS 



SPACING 
1U5 



1396 



NOTE 

1. ALL DIMENSIONS ARE IN mm 

2. FDR FOUNDATION FORCES REFER TO 
ANALYSIS TABLE_136 

3. DiSTANCt OF THE NEAREST PURLIN LUC (^ ) 
FROM THE a. EXTERNAL COLUMN FACE i 100 

b. RIDGE : 300 

e. VALLEY . 300 



DRAWING No. 136 (REFER TABLE136) 



No OF BAYS : FOUR 

SPAN : 12.0m 

SPACING : 6.0m 

COLUMN HEIGHT : 6.5 m 

SUPPORT CONDITION : HINGED 
FOR ALU WIND AND] 
SEISMIC ZONES J 
MATERIALS : 

CONCRETE : M 25 

STEEL ; Fe415 






so 

00 










00 



I—* 
00 




^0 




21-6lH1to31-320 

SECTION- GG 



21-8»t1to3t-320 

2 1-8iHlto 31-320 



NOTE 

1. ALL DIMENSIONS ARE IN mm 

2. FOR ROUNDATION FORCES REFER TO 
ANALYSIS TABLE .139 

X DISTANCE OF THE NEAREST PURLM LUG (() 

FROM THE a. EXTERNAL COLUMN FACE 1 100 

b. RIDCE : 360 

C.¥ALLEY .300 



ORAWJNG No. 139 (REFER TABLE 139) 



No. OF BAYS 
SPAN 
SPACING 
COLUMN HEIGHT 
SUPPORT CONDITION 
FOR ALL WIND AND] 

S61SMIC ZONES J 
MATERIALS : 

CONCRETE 

STEEL 



FOUR 

12.0 m 
12.0 m 
6. 5 m 
HINGED 



M25 
Fe4l5 



H 



00 



o 



29-8»62-210 
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NOTE 
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DRAWING No. HO (REFEF^ TABLE UO) 
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MATERIALS : 

CONCRETE 

STEEL 



fOUR 

12,0 m 
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NOTE : 

1. This drawing shows only a schematic arrangement 

2. No of cladding runners, purlins etc will 
vary depending on the problem. 

3. All dimensions ore in mm 
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SUPPORT DETAILS 2 -1244= 6 extra 

(b) 6m SPAN PURLIN 
DRG.N0.U3 DETAILS OF 6nn SPAN PURLIN AND CLADDING RUNNER 



1 All dimensions are in mm 

2 For all wind and stismic zones 

3 For slopeslinS , li'nA , 1in5 

U Maximum spacing of purlin is 1*4 m and 
that of cladding runner is 1.7m 

5 M25Concrete&Fe A15 and Fe 250 steel 

6 Handling should be in vertical position 
as it IS to be finally placed 
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t of rafter 



Note: 
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All dimensions are in mm 

For all wind and seismic Tonea 

For slopes 1in3 ^1in4 and tin 5 

Maximum spacing of purlin is 

1-4 m and that of cladding 

runner is 1.7m 

Concrete M40 

Steel I. Fe4t5 and Fe 250 

n. HTS (stress relieved 
strands) 15:6006-1983 
tnitial prestressing force in 
each strand =30 6I<N 

Handling should be in the 
vertical position as it is to be 
finally ploced 



a s Width of the rafter/ column 
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DRG.No.U4 DETAILS OF 12m SPAN PRESTRESSED CONCRETE(PRETENSIONED) CLADDING RUNNER AND PURLIN 
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SECTiOH B..e 

(b) For 12m Span Purlin 
DRGN0.U5 FIXING DETAILS FOR PURLIN 




LUG DETAILS 
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(b) TOR 12-0 M SPAN 
ORG. NaU6 FIXING DETAILS OF CLADDING RUNNERS 
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(Q) EXTERNAL GUTTER 
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(b) VALLEY GUTTER 
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yTOP OF FOUNDATION 



ST = STIRRUPS 

d -EFFECTIVE DEPTH OF SECTION 

Ldt= DEVELOPMENT LENGTH IN TENSION 



DRG. N0.U9 TYPICAL DETAILING FOR DUCTILITY REQUIREMENT 
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© INDICATES HOLE FOR 
TRANSPORTATION 

(5) INDICATES HOLE FOR 
ERECTION 

FOR DISTANCES 'a' AND 'b' REFER 
TABLE NO. U1 
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ORG. r4o. 150 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION 

AND ERECTION 
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DRG.No.151 SCHEMATIC DETAILS OF FIXTURES FOR HANDLING 

PRECAST MEMBERS 
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PLAN 
a) FIXED BASE 
ORG. 152 DETAILS FOR PRECAST COLUMN AND CAST-iN-SITU 

FOUNDATION (CONTD.) 
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PLAN 
b) HINGED BASE 

ORG. 152 DETAILS FOR PRECAST COLUMN AND CAST^IN-SITU 
FOUNDATION ~" " 
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SECTION A- A 
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TYPE 1 (Refer Table No.1A2 ) 

DRG- No- 153 TYPICAL CONNECTION PfeTAILS IN A RAFTER 
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DRG. No. 154 SCHEMATIC ARRANGEMENT OF BRACING 
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(a) STEEL BRACING 
DRG. No.155 DETAILS OF BRACING (CONTQ) 
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( b) RCC BRACING 
FIG. 155 DETAILS OF BRACING (CONTD.) 
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339 



SP43(S&T):1987 



Q: 

>. 




UJ 
O 



o 

z 

o 
< 

CD 

li. 
O 

(/) 

< 

ixJ 
O 

ID 

in 
6 

a 



340 



SP43{S&T):1987 



doo 




12-12 «1 



ELEVATION 



LEAN CONCRETE 









o 
o 

«V8 


O 

o 

o 
o 


- 




o 
o 











12-1248f2- 



1 r »" '" -fc ■ 



-1W2#1 



2300 



PLAN 
Ca) FOR FIXED BASE (FOR DESIGN REFER CLAUSE 6.5.1 ) 
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(FOR DESIGN REFER CLAUSE 
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DRG. No.156 FOUNDATION DETAILS FOR CAST-IN-SITU COLUMN 
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